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PART  I. 


SF.A-OOAST  AND  LAKE  FRONTIER  DEFENSES. 

  4 

  5 

THE  BOARD  OF  ENGINEERS. 

Officers  constituting  Board,  5;  Subjects  considered  and  reported  upon,  6; 

Additional 

dut  i.-n  ol' individual  m.-in  l>ei>,  ti  ;  Sea-eo.iNt  fort  ilieat  ions,  r-. 

ro.ST  OF  WILLETS  POINT,  ENGINEER  SCHOOL  OF  APPLICATION,  BAT- 
TALION OF  ENGINEERS,  AND  ENGINEER  DEPOT  AT  WILLETS  POINT, 
NEW  YORK  HARBOR. 


P-»st  of  Willets  Point,  School  of  Application,  Battalion  of  Engineers,  8 ;  Experi- 
ments, Engineer  Depot,  Public  Buildings  and  Construction,  Statement  of  Fuuds,  9. 

RIVER  AND  HARBOR  IMPROVEMENTS. 
General  Statf.mkxt   ll! 

ATLANTIC  COAST  AND  GULF  OF  MEXICO. 

Is  CHARGE  OF  LIEUT.  COL.  JaRED  A.  SMITH,  CORPS  OF  ENGINEERS— 

Labec  Channel,  Me.,  Moose-a-beo  Bar,  Me.,  11 ;  Narragua^ua  K've_r»  Me.,  12 {break- 
water from  Mount  Desert  to  Porcupine  Island,  Me .. Bagaduro  River,  Me.,  Bangor 
harbor  and  Penobscot  R'v^r.  Me.,  13;  Belfast  Harbor,  Mo.,  Canidon  Harbor,  Me., 
H;  K<>ck{>ort  Harbor,  Mo.,  Rockland  Harbor,  Mo.  !.">;  Kon:iol>oo  River  at  Bath, 
and  lroni  Angnsta  to  lower  end  of  Perkins  Island,  Me.,  Portland  liar i>or,  Me.,  IU"; 
^baunel  in  Back  Cove,  Portland,  Me.,  17  ;  breakwater  at  month  of  Saco  River,  MoT, 
Saco  Kivcr,  Me.,  Id;  Kounohunk  River,  Mo.,  )''>'!<.  1  lai  hor,  Me.,  19;  Portsmouth 
harbor,  N  H  Bellamy  River,  N.  H.,  Cocheco i  River,  N.  H.,2U;  harbor  of  refuge, 
at  Little  Harbor,  N.  11.,  21 ;  examinations  and  surveys,  22. 

Lt  CHARGE  OF  LlECT.  COL.  GEORGE  L.  GlLLKSPIE.  CORPS  OF  ENGINEERS— 

>>wbaryport  Harbor,  Mass. ,  22:  Mcrritnao  River,  Mass.,  23;  Powow  river,  Mass., 
Ipswich  River,  Mass.,  24  ;  harbor  of  refuse  Sandy  Bay,  Capo  Ann,  Ma-.s.,  (ilou- 
c»ster  Harbor.  Mass.,  2% ;  Manchester  Harbor,  Mass  Lynn  Harbor,  Mass.,  20 ; 
Winthrop  Harbor,  Mass.,  Boston  Harbor,  Mass.,  J7  ;  Maiden  River,  Mass.,  Hfijgjj 
ham  Harbor,  Mass..  29;  Scituate  Harbor,  Mass.,  30;  Plymouth  Harbor,  MassT^ 
Weiinect  Harbor,  Mass.,  31;  Provincetown  Harbor,  Mass.,  examinations  aS»d  sur- 
veja.  33. 
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In*  chargk  of  Ma.t.  William  K.  Livkrmore,  Coups  of  Engineers— 

Harbor  of  refuse  at  Hyannis.  Mass.,  li arbor  of  refuge  at  Nantucket,  Mass.,  3> 
harbor  at  V  ineyaid  Haven,  Mass.  Wood's  HoU  Harbor,  Mass.,  34 ;  Wareliaiii  Hai 
Dor]  Mass.,  &) ;ftew  Bedford  Harbor,  Mass.,  West  port  Hat  bor,  Alaa8.t  36 ;  Taunto 
River,  Mass.,  37;  Warren  River,  R.  I.,  Pawtucket  River,  R.  I., ~5| ;  Provident.1 
rover  and  Nanagansett  Bay,  R.  I.,  30;  : removal  of  Green  Jacket  8aoal,  Providenc 
River,  K.  1.,  Newport  Harbor,  K.  I.,  40;  harbor  of  refuge  at  Block  Island,  R.  I.,  41 
Pawcatuck  River,  R  I.  aml-Coim.,  harbor  of  refuge  at  Stonington,  Conn.,  43;  e3 
animations  and  surveys,  417 

In  charge  of  Lieut.  Col.  D.  C.  Houston,  Corps  of  Engineers— 

Thames  River,  Conn. ;  New  London  Harbor,  Conn.,  45j  Connecticut  River,  Mas 
and  Conn.,  -hi ;  Clinton  Harbor,  Conn.,  47  ;  New  Haven  Harbor,  Conn.,  bnral 
water  at  New  Haven,  Conn.,  4^;  Milford  Harbor,  Conn.,  49;  Housatouic  Rive 
Conn.,  Bridgeport  Harbor.  Conn., ,.">(>  ;  Black  Rock  Harbor,  Conn.,  Norwalk  Ha 
hoi,  Conn.,  Bj  ;  Harbor  at  Five-mile  River,  Conn.,  Stanford .Harbor,  Conn.,  55  j  Fg 
Chester  Harl>or,  N.  Y.,  Mamaroneck  Harbor,  N.  Y.,  53;  Echo  Harbor,  Ne 
Rocbello,  JN.  Y.,  New  Rochelio  Harbor,  N.  Y.,  &4  ;  East  Chester  Creek,  N.  \ 
Ureeu port  Harbor,  N.  Y.,55;  Cilep i  Cove  Harbor,  N.  Y.,  Flushing  Bay,  N._Y.,  5< 
removing  sunken  vessels  or  craft  obstructing  or  endangering  navigation,  ,r>7~ 

In  charge  of  Lieut.  Col.  Walter  McFarland,  Corps  of  Engineers— 

Hudson  Riypr,  N.  Y.  57  ;  harbor  at  Saugcrtics,  N.  Y.,  harbor  at  Rondout,  N  Y., 
Harlem  River,  N.  Y.,  59 ;  removing  obstrnetions  in  the  East  River  and  at  Hell  Oat 
N.  Y..  00;  Newtown  Creek,  N.  Y., Buttermilk  Channel  New  York  Harbor,  til  ;  Gin 
anus  Bay,  N  Y.,  tyj ;  New  York  Harbor,  03;  iShtcpshead  Bay,  N.  Y.,  ()1 ;  Canars 
Bay,  N.  V.,  (>.">;  Sutnpawanns  Inlet,  N.  Y.,  channel  between  St  a ten  Island  and  Nt 
■Jersey,  (ki  ;  Raritan  Bay,  N.  J.,  removing  sunken  vessels  or  craft  obstructing  or~e 
daggering  navigation,  07  ;  examinations  and  survey,  0?  and  Od. 

In  charge  of  Capt.  George  McC.  Derby,  Corps  of  Engineers — 

Passaic  River,  N.  J.,  68;  Elizabeth  River,  N.J.,  09  ;  Rah  way  River ,  N.J.,  70;  Woo 
bridge  Creek,  N.J. ,  Raritan  River.  N.  J.,  71  ;  South  River,  N.  ,L,  7-J  ;  Checscqnak 
Creek,  N.  J.,  Keyport  Harbor,  N.  J.,  73 ;  Mattawan  Creek,  N.  J.,  Shrewsbury  Riv> 
N.  J.,  74  ;  Manasquan  River,  JN.  J.,  75. 

In  Charge  of  Lieut.  Col.  Henry  M.  Robert.  Corps  of  Engineers— 

Delaware  River,  Pa.  and  N.  J»i76;  Frank  ford  Creek,  Pa.,  77;  harbor  of  Phil  ad' 
phia,  removal  of  Smith's  Island  and  Windmill  Island,  Pa.,  and  i'ctty's  IsInT 
N.  J.,  Schny  I  kill  Ri  ver,  Pa., ,7*  ;  iee-barbor  at  Marcus  t  look,  Pa.,  7'.) ;  ice-hai  1: 
at  the  head  of  Delaware  Bay,  Del.,  8U;  construction  of  iron  pier  in  Del  a  ^  a 
Bay,  near  Ceweaj  Del.,  harbor  at  Delaware  Breakwater,  Del.  SI ;  Rancocaa  Rfvi 
N.  .).,  SJ;  Woodbury  Creek,  N.  J.,  Mantua  Creek,  N.  J  ,  63;  Raccoon  River,  N.  « 
Salem  River,  N.  J.,  Cohansey  Creek,  N.  .1.,  bl ;  removal  of  wrecks  from  Delawa 
Bay  and  River,  removing  sunken  vessels  or  craft  obstructing  or  endangering  u:i 
gation,  survey  of  harbor  at  Atlantic  City,  N.  J.,  So ;  United  States  Conimissum~n" 
visory  to  the  Board  of  Harbor  Commissioners  of  Philadelphia,  Pa., So;  examinaTT 
and  survey,  S0T~ 

In  cfiargb  of  Mr.  William  F.  8mith,  U.  8.  Agent— 

.Maurice  River,  N.  J.,  86  ;  "\yilniington  Harbor,  Del..  87 ;  ice-harbor  at  New  Cast 
Del.,  Duok  Creek,  Del.,  B3j  Saint  Jo nea  River,  Del.,  89;  Miapillion  Creek,  D< 
Broadkiln  River,  Del.,  Indian  River,  Del.,  90;  inland  water-way  from  Chincotea^j 
Bay,  Va.  to  Delaware  Bay  at  or  near  Lewes,  Del.,  Susquehanna  River  above  a 
below  Havre  do  Crace,  Md.,  91 ;  Fairleo  Creek  or  Inlet,  Md.,  Corsica  Creek,  Md., '. 
Choptank  River,  Md.,  Cambridgo  Harbor,  Md.,  93 ;  Nanticoke  River,  Del.,  Brc 
Creek,  Del.,  from  its  mouth  to  Laurel,  94;  Pocomoko  River,  Md,  removing  Bunk 
vessels  or  craft  obstructing  or  endangering  navigation,  93. 

In  charge  of  Col  William  P.  Craiqhill,  Corps  of  Engineers— 

Patapsco  River  and  Channel  to  Baltimore,  Md.,  95 ;  James  River,  Va.,  97 ;  Nan  seme 
River,  Va.,  including  the  mouths  of  Bennett  and  Chuekatuck  creeks,  harborof N 
folk  and  it*  approaches,  V:i,,^;  appi  oa<  li .to  Norfol  k  Harbor  and  the  l'nit<-<I  St77 
Norlolk)  navV-yard,  between  Lambert's  1'oint  and  Port  Norfolk,  Va.,  99  ;  ArcTu 
Jope  River,  Va.,  Appomattox  River,  Va,,  lul  ;  Currituck  Sound,  Coanjok  J^ay,  n 
North  River  Bar,  V  C,  U'- :  Nottoway  River,  Va.,  10A  ;  removing  sunken  veggell 
craft  obstructing  or  endangering  navigation,  lot. 
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far  charge  of  Lieut.  Col.  Peter  C.  Hains,  Conrs  of  Engineers— 

Potomac  River  fit  Washington,  I).  C,  104 ;  reconstruction  of  the  Aqueduct  Bridge, 
(i<  uptown,  I).  C.  ;  luidgoaerosa  the  Eastern  Branch  of  the  Potomac  River,  1).  C., 
I'Ai;  wharf  at  Tort  Monroe,  Va.,  107 ;  Hiirvey,  107. 

15  CHARGE  OF  MR.  8.  T.  ABKRT.  U.  8.  AOENT— 

Channel  at  Monnt  Vernon,  Va.,  Neabsco  Creek,  Va.,  108  ;  Breton  Bay  (Leonard town) 
M  i..  No-nini  Creek  Va.,  10U;  harbor  at  entrance  of  St.  .Jeroine'a  Creek,  Md.,  Pa- 
tn\ri.t  River,  Md.  from  Benedict  to  Hill's  Landing,  110 ;  Ra]>nahauuock  River, 
Va ..  Tot nsk v  River,  Va,,  111;  Lrbana  Creek.  V;iJ,  Mattapoui  River,  Va.,  Pa- 
manky  River.  Va..  1 B  j  York  River,  Va.,  ll:<;  Chickanomitiv  River,  Va.,  Staunton 
K.ver,  Va.,  114  ;  Dan  River  between  Madison,  N.  C.,and  Danville,  Va.,  Roanoke 
River,  N.  C  ,  113;  French  Broad  River,  N.  C,  removing  sunken  vessels  or  craft 
<  "iruci  uig  or  endangering  navigation,  110  ;  examination  and  survey,  110. 

IS  CHARGE  OF  CaPT.  WILLIAM  H.  BlXBT,  CORPS  OF  ENGINEERS — 

Pamlico  and  Tar  rivers  X.  C.;  Contentnia  Creek,  N.  C,  117;  Trent  River,  N.C.,  118  ; 
V ■)>.■  River,  N.C.,  l  l'J;  inland  water-way  hetween  New  Berne  and  Beaufort,  N.  C, 
1-V;  harbor  at  Beaufort,  N.C.,  1J1  ;  inland  water-wav  hetween  Beaufort  Harbor 
ami  gew  Kiver  N.C  1^-J;  New  River,  N.C.,  Black  River,  N.  C  V2A ;  Cape  Fear 
II. vi t.  C  ,  1-4  and  PJ5;  Waccemaw  River,  N.  C.  aud  S.  C,  126;  Yadkin  River, 
V  ('..  1-J7  ;  Little  IVe  D.-e  River,  8.  C,  Lumber  River,  N.  C,  Clark  Creek  or  River, 
S.C,  .Great  Pee  Dee  River.  S.  C,  harbor  at  Georgetown,  S.  C,  1  'JO ;  Mingo 
Creek  or  River,  S.  C,  Winy  aw  Bay,  8.  C,  1P>0;  Santeo  li\ ver,  8.  C,  I'M  ;  Wateree 
R:\  er,  8.  C,  l'A'2;  Congareo  River,  S.  C,  LU ;  examinations  aud  surveys,  134. 

bC  CHARGE  OF  LlKPT.  FREDERIC  V.  ABBOT.  CORPS  OF  ENGINEERS — 

Chariest  on  Ha  r1>or,  8.  C.,  134 ;  WappooCut,  8.  C,  MS  j  Ashley  River,  S.  C.,  Edisto  Ri  ver 
8.  C.  1*>;  Salkiehatchie  River,  8.  C,  117  ;  removing  Buuken  vessels  or  craft  ob- 
-trur  tiug  or  eudangering  navigatiou,  B8  ;  examinations  and  surveys,  US. 

Is  charge  of  Lieut.  O.  M.  Carter,  Corps  of  Engineers — 

Savannah  Harbor  and  RiTgT,  Ga.,  138;  Savannah  River,  Qa.,  130;  Savannah  River 
:i  1'ivf  Augusta.  Ga.,  Roiuley  Marsh,  Ga.,  140 ;  Altamaht  River,  Ga.,  Dohoy  Bar. 

Ill  ;  Brureuviek  Harbor,  Ga.,  .Tekyl  Creek,  Ga.,  Cumberland  Sound,  Ga.  ami 
1  i.t.,  1 4 J  ;  examinations  aud  surveys,  143. 

be  charge  of  Capt.  Wm,  M.  Black.  Corps  of  Engineers— 

8t.  John's  River,  Fla.,  143 ;  Volusia  Bar,  Fla.,  harbor  at  Saint  Augustine  Fla..  145; 
!■■;:,  -,v.--t  entranee  Key  West  Harbor,  Fla.,  ( 'alooMahalchie- River,  Fla. ,  Mi'i ;  Pra^o 
Piver,  Fla.,  Manatee  River,  Fla.,  147  ;  Tampa  Bay,  Fla«t  148;  Witblacoochee  River, 
Fla.,  harbor  at  Cedar  Keys,  Fla.,  14tf ;  Suwanee  Ki  ver,  Fla.,  150 ;  removing  sunken, 
vessels  or  craft  obstructing  or  endangering  navigation,  131 ;  examinations"  and  sur- 
%  •■}  13L 

Ix  charge  of  Capt.  R.  L.  IIoxie,  Corps  of  Engineers — 

Ap-Uachicola  River,  Fla.,  131 ;  Apalachicola  Bay,  Fla.,  La  Grange  Bayou,  Fla.,  Pen- 
V.icola  Harbor,  Fla.,  152;  Cuootawhatcnoe  River,  Fla.  and  Ala.,  hscatnbia  and 
Conecoh  Rivers,  Fla.,  and  Ala.,  153  ;  Oconee  River,  Ga.,  154;  Ucmulgeo  River,  (ia., 
Flint  River,  Ga.,  155;  Coosa  River,  Ga.,  aud  Ala.  Chattahoochee  River,  Ga.  and 
Ala..  Tallapoosa  River,  Ala,  [5Bj  Cahawha  River,  Ala,  137  ;  Alabama  River,  Ala., 
removing  tmnkeq  vessels  and  craft  obstructing  or  endangering  navigation,  15d ; 
examinations  and  ■nrveya,  159. 

IS  CHARGE  OF  MAJOR  A.  N.  DAMREIX,  CORPS  OF  ENGINEERS— 

Mobile  Harbor,  130;  Black  Warrior  River  from  Tuscaloosa  to  Daniel's  Creek,  Ala., 
Warrior.  River,  Ala.,  ami  Miss.,  100;  Tomhigbee  River,  Ala.,  from  Walker's  bridge  to 
Fulton,  Tonibigbee  River  from  Fulton  to  Vienna,  1<>1  ;  Tombigbce  River,  below 
Vicuna.  B'rJ;  Noxubee  River,  Miss.,  Paseagonla River,  Minn.,  103;  Harbor  at  Piloxi, 
M:*-*.,  Pearl  River,  Minn,  hetween  Edinburgh  and .  Carthage  lt>4;  Pearl  River, 
Mi->s.  from  Jackson  to  Carthage,  Pearl  River,  Miss,  below  Jackson,  H>3;  cxamiua- 
tioo  and  survey,  ICO. 
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In  charge  of  Capt.  W.  L.  Fisk,  Corps  of  Engineers— 

Inspection  of  tho  improvement  of  the  South  of  the  Mississippi  River,  106;  'l\  li'' 
functe  Riyer  and  Hoguo  Falia,  La..  T'ckiaw  River,  La.,  107;  Amite  Rtver,  La.,  Hayoi 
La  Fonrehe,  La.,  10H;  Rayon  Terrebonne,  La.,  Bayou  Plaguemine,  La.,  lo'J;  Ra'yoi 
Coin-tableau,  La.,  170:  Calcasieu  River aud  Vans,  La.,  Bavou  Pierre.  Miss.,  171 :  S  i 
bine  Pass,  Tex.,  \7±  ' 

In  charge  of  Maj.  O.  n.  Ernst,  Corps  of  Engineers— 

Entrance  to  Galveston  Harbor,  Tex.,  172;  Ship-channel  in  Galveston  Bay,  Tex.,  173 
Trinity  River,  Tex.,  linflalo  Bayou,  Tex.  171;  mouth  of  Brazos  River,  Tex..  Pa> 
Cava  Ho Inlet  to >  Matagorda  Bay,  Tex.,  Aransas  Pass  ami  Bay  up  to  Rock  port  am 
Corpus  Chiiati,  Tex.,  175;  harbor  at  Brazos  Santiago,  Tex.,  176. 

WESTERN  RIVERS. 

In  charge  of  Capt.  J.  H.  Willard,  Corps  of  Engineers— 

Red  River,  La.  and  Ark.,  170;  survey  of  Red  River,  Cypress  Bayon,  Tex,  and  La. 
177;  Uuaehita  and  Black  Rivers,  Ark,  and  La.,  Ouachita  River,  Ark,  above  Cam 
den,  Bayou  D'Arbonue,  La.,  17ij;  Little  River,  La.,  Bayou  Bartholomew,  La.  am 
Ark.,  Bayou  BoBuf,  La.,  179;  Tensas  River  and  Bayou  Macon,  La.,  Bayous  Roude 
v  ay  and  \rul;il.  La.  by  removing  obstructions,  180;  Big  Black  River,  Miss.,  Yazo 
R:vi t,  M isi.,  Tcli ii la  Lake,  Miss.,  181 ;  TallalrMeheo  River,  MUs.,  Steele's  Bayou 
.Miss.,  182;  Big  Sunflower  Kiv< t,  Miss.,  Big  Uatcbee  River,  Tenn.,  Forked  i>ee 
River,  Tenn.,  183;  water-gauges  on  the  Hjgg&jggj  River  and  its  principal  trit 
ntaries.  1ST 

In  charge  of  Capt.  H.  S.  Tabor.  Corps  of  Engineers— 

Red  River  above  Fulton,  Ark.,  184;  Little  Red  River,  Ark.,  removing  obstrnc 
t  ions  i  n  Arkansas  River,  Ark.,  \*~> ;  Arkansas  River ,  Ark,  and  Kans.,  1--0;  lV-i  j 
■)f;in  R'ver.  Ark.,  1"7;  i'ourelie  Riyer,  Ark.,  White  River,  Ark.,  lSrf  ;  Caelio  Rivei 
Ark.,  Blaek  Kiver .  Ark,  aud  Mo.,  1^1>;  Black  River,  Mo.,  St.  Francis  River,  Ark 
St.  Fram-is  River,  Mo.  from  Greenville  to  the  Arkansas  State  line,  10D;  Little  Rivi  i 
Mo.  from  Hornersville  to  its  jam  tion  with  the  St.  Francis  River,  R>1. 

4 

In  charge  of  Maj.  A.  M.  Miller,  Corps  of  Engineers — 

Removing  snags  and  wrecks  from  the i  Mississippi  and  Missouri  Rivers,  191;  remo^ 
ing  <>l»lni('tio!is  Missouri  River,  Mississippi  Riyer  bet  ween  the  Ohio  and  llliimi 
Rivers,  r.ij;  (iaseonaeie  River,  Mo.,!'.'!;  Osage  River,  Mo.  and  Kan.,  l'j:>;  exam 
nations  and  Mirvey,  !'.'■>; 

In  charge  of  Capt.  E.  H.  Ruffner.  Corps  of  Engineers— 

Mississippi  River  between  the  Pes  Moines  Rapids  and  the  month  of  the  Illinois  Rive: 


In  charge  of  Maj.  A.  Mackenzie,  Corps  of  Engineers — 

Upper  Mississippi  River,  operations  of  snag-boats  and  dredge-boats,  19G  ;  Mississipi 
River  from  Minneapolis  to  Pes  Moines  Rapids,  l'J7  ;  Pes  Moines  Rapids  (Mississipi 
Riven,  operaiing  and  Caro  Of  Pes  Moines >  Rapids  uanal,  l'.H  ;  Dry-dock  at  In 
Moines  Rapids  Canal,  narbors  of  refuge  an  Lake  Pepin  at  Lake  City,  Minn.,  l'J'J 
harbors  of  refuge  on  Lake  Pepin  at  Stockholm,  Wis.,  20U. 

In  charge  of  Maj.  Charles  J.  Allen,  Corps  of  Engineers — 

Preservation  of  the  Falls  of  St.  Anthony,  Minn.,  200;  Constrnetion  of  lock  and  flflj 
<ui  t  he  Missishippj  River  at  Meeker's  Island,  Minn.,  Mississippi  Riveraboyo  the  Ful 
rrTSt.  Anthony,  Miiin.,'j01  ;  Reservoirs  at  headwaters  of  t  he  Mississippi  River.  *„'"-. 
rtrippewu  River,  ineliiding  Yellow  Hanks,  Wis.  St.  Croix  River.  W  is,  and  Minn 
Zpj;  .Minnesota  Kiver,  Minn.,  Red  Kiver  of  the  North.  Minn,  and  Dak. .204:  Mi* 
eonri  River  trom  bionx  <Jity,  lowa,  to  fort  Hen  ton  Mont.,  205;  Yellowstone  Rive 
Mont,  and  l>.ik.,  'JUu;  examinations  and  surveys,  ViO.i. 

In  charge  of  Lieut,  Col.  J.  W.  Barlow,  Corps  of  Engi.vebrs— 

Tennessee  River,  207;  French  Broad  River.  Tenn.,  208;  Little  Tennessee  Riv*. 
lenii     lliuwi^see  Knrr,  Tenn.,  rii"rh  "SlSS    1Vnn-»  ^  ?  1  >ti>k  River,  Ten- 
CTTnihei ilaiiM  Kiver,  1  enii.  and  hv.,  -J1U  ;  South  loikol  t 'nm'u  i  i.nul  River,  Ky..  gj 
Caney  l-'ork  River,  'l'enn.,  'Jr.'  ;  exann  nat  lops  mid  .survey,  'Jl'J.  '■ 
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IS  CHARGE  OF  LlEUT.  COL.  WlLLIAM  E.  MERRILL.  CORPS  OF  ENGINEERS — 

Ohio  Kiver,  '213;  operating  jgd  c-aro  of  Davis  Island  Dam  Ohio  River,  314;  Mo- 
nongahela  River.  W.  V;t.  ami  Pa.,  operat  ing  a tul  euro  of  lock  and  <laiu  Ko.  it, 
Mouon^ahela  Kiyer,  21"> ;  Alleghcnev  River,  Fa.,  dam  at  Herr's  Inland  Alle^ 
gheney  River,  ice-harbor  at  month  ol  Muskingum  Kiver,  Ohio.  21b  ;  Muskingum 
River,*  Ohio,  ope  rat  ing  ami  care  ot"  t  he  hicks  aud  dams  on  1  Up  Muskingum  Kiver, 
Ohio, 'JIT  ;  examinations  and  surveys,  218. 

In  charge  qk  Maj.  Amos  Stickney,  Corps  of  Engineers— 

Kalis  of  the  Ohio,  Lonisville,  Ky.,  2H;  Indiana  Chnto  Falls  of  the  Ohio  Kiver,  op- 
erating aud  caie  of  the  I-oiusvi llo  and  Portland  Canal,  21 'J;  WaBggS  River,  Ind. 
aud  111.,  220;  White  Kiver,  lud.,  Tradewater  Kiver,  Ky.,  221. 

IN  CHARGE  OF  COL.  WlLHAM  P.  CRAIOHILL,  CORPS  OF  ENGINEERS — 

Great  Kanawha  River,  W.  Va.,  222;  operating  and  care  of  locks  and  damson  the 
Gnat  Kanawha  Kiver,  W,  Va,,  harbor  of jgfggg at  month  of  Great  Kanawha  KivefJ 
W.  Va.,  223;  Elk  Kiver,  XV  Va.,  Gauloy  Kiver"w.  Va.,  224  ;  iNew  Kiver,  Va.  ami  W. 
Va.,  225;  examinations,  220. 

In  charge  of  Capt.  D.  W.  Lockwood,  Corps  of  Engineers — 

Kentucky  Riycr,  Ky.,  226;  operating  and  keeping  in  repair  locks  and  dams  on  tho 
Kentocky  Kiver,  Ky.,  Licking  Kiver,  Ky.  from  Farmer's  to  West  Liberty,  Big 
Sandy  K'ver,  >V.  Va.  and  Ky.,  2 -J 7  ;  Guyandotto  River,  Vv.  Va.,  Little  Kanawha 
K:\  «r,  W.  Va..        ;  BuckhaiKion  Kiver.  W.        ,  J-J  ;  ix.iimu.i:  ion->  ami  mii  \  c\  2J'J7 

\S  CHARGE  OF  CaPT.  J  AMES  D.  QUINN,  CORPS  OF  ENGINEERS— 

Harbor  at  Dnlnth,  Minn.,  22'*;  harbor  at  Superior  Bay  and  St.  Louie  Pay,  Wis.. 
2:Ui ;  harbor  at  Agate  Bay,  Minn.,        ;  harbor  at  Grand  Marais,  Minn.,  2:12. 

In  charge  of  Maj.  Charles  E.  L.  D.  Davis,  Corps  of  Engineers— 

A-hland  Harbor,  Win.,  Ontonagon  Harbor,  Mich.,  Eagle  Harbor,  Mich.,  233;  estab- 
lishi.ient  and  maintenance  of  harbor-lines  in  1'orta^e  Lake,  Mich.,  Maro,ueitc  Har- 
bor. Mi«h..2.!l;  harbor  of  rid'ugc  Grand  Marias.  Mich  Mains}  ignc  TRj  bur.  Mich., 
23.">;  Cedar  Kiver  Harbor,  Mich.,  Menomoneo  Harbor,  Mich,  and  Wis  2:^1 ;  Oconto 
Harbor.  Wis.,  Pen^ankeo  Harbor.  Wis.,  237;  Green  Hay  Haibor.  Wis.,  harbor  oP 
relume  tttjptrance  of  Sturgeon  Bay  Canal.  Wis..  2:ig:  Ahnapeo  Harbor.  Wis.,  Kc- 
wtnnee  Harbor,  Wis..  233;  Two  Rivers  Harbor,  Wis.,  Manitowoc  Harbor.  Wis.,  210  ; 
Sheboygan  Harbor,  Wis.,  241;  Fort  Washington  Harbor,  Wis.,  242.~ 

Lx  charge  of  Capt.  W.  L.  Marshall.  Corps  of  Engineers— 

H  trlxtr  °f_r|'f"gp»  Milwaukee  Bay, .Wis.,  242  ; Mil waukee '  Harbor.  Wis.,  243;  Racing 
Harbor,  Wis..  Kenosha  Harbor.  Wis.,  2 11 ;  Waukegan  Harbor,  111  Fox  and  Wis- 
consin Rivers,  Wis., 245;  operating  and  care  of  locks  and  dams  on  the  Fox  and  Wis- 
consin Rivers,  Wis.,  Chicago  Harbor,  III.,  247 ;  Calnmet  Harbor,  III.,  246;  Illinois 
Kiver.  111.,  24'J;  Calumet  Kiver,  111,  and  Ind.,  2.'>t~ 

In  charge  of  Maj.  8.  M.  Mansfield,  Corps  of  Engineers— 

Charlevoix  Harbor  and  entrance  to  Pine  Lake,  Mich.,  251;  Frankford Harbor,  Mich., 
2.Y2  ;  harbor  of  rehire  at  Fortago  Lake,  Mich.,  Manistee  Harbor.  Mich.,  Lndinglou 
Harbor,  Mieh..  2.j3;  Fentwater  Harbor,  Mich.,  White  Kiver  Harbor,  Mich..  2.">4  ; 
Mn-kcg"ii  Harbor,  Micl».,  Grand  Haven  Harbor,  Mich.,  2.">.">;  Black  Fake  Harbor, 
Midi..  >,itigatnck .Harbor,  Mich..  2.V>;  South  Haven  Harbor,  Mich.,  Samt  Joseph 
Harbor.  Mich.,  2T>7  ;  Saint  Joseph  Kiver,  Mich,  from  its  mouth  to  Berrien  Spring 
Michigan  City  Harbor,  Ind.,  20dT 

In  chabge  of  Lieut.  Col.  O.  M.  Poe.  Corps  of  Engineers — 

St.  Mary's  Falls  Canal  and  River,  Mich.,  259;  operating  and  care  of  St.  Mary's 
Falls  Canal,  Mich.,  dry-dock  at  St.  Mary's  Falls  Canal,  Mich.,  2f»i> ;  l  lav  Lake 
Channel,  St.  Mary's  Kiver,  Mich. ,  harbor  at  Sheboygan,  Mich.,  2H1  ;  harbor  at 
Tbnnder  Bay,  Mich.,  2o2;  harbor  at  Ail  Sable,  Mich. |  Saginaw  Kiver,  Mich.,  2b3~; 
harbor  of  refuge  at  Wand  Beach  Lake  Huron,  Mich.,  mont  h  of  Black  Kiver,  Mieh., 
264;  Clinton  River,  Mich.,  St.  Clair  Flats  Canal,  Mich..  2d.") ;  operating  and  care  of 
gkCUir  FlaM  Canal,  Mich.  2dd ;  Gros.se,  Point  Channel,  Mich.,  Detroit  KiverT 
Micb.,267;  Kongo  R'y<'r.  Mich,  at  its  junction  with  Detroit,  Kiver  and  up  the  river 
a>s  far  as  the  bridge  of  St.  Louis  and  Wabash  Railroad,  2t>S. 
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In  charge  of  Maj.  L.  Coopkr  Overman,  Corps  of  Engineers — 

Monroe  Harbor,  Mich..  268;  Toledo  Harbor.  Ohio,  269 1  Port  Clinton  Harbor,  Obi 
•J7i' ;  Sandusky  City  Harbor,  Ohio,  Samlnsky  Kiver,  Ohio,  'J71 ;  Huron  Harbor,  ( >17 
Vrnnill  on  Harbor',  Ohio.  -J? J  ;  Black  Kiver  Harbor,  Ohio,  Kooky  Kiver,  Ohio,  'jT 
C  1* ■  vt  land  Harbor,  Ohio,  274 ;  Fairport  Harbor,  Ohio,  275 ;  Aahtabnla  Harbor,  Oh; 
Conncaut  Harbor,  Ohio,  'jTli. 

In  charge  of  Capt.  F.  A.  Mahan,  Corps  of  Engineers — 

Eric,  Harbor  lYnn.,  27?  ;  prvservat ion  and  protection  of  the  Peninsula  of  Prcsq 
Isle  (Ktio  Harbor)  P«'"n.,  Dunkiik  Harbor,  N.  V.,'J7.^;  Ibiilalo  Harbor,  N.  Y.,  Toil 
wamla  Harbor  unit  Niagara  Kiver.  N.  V.  Wilson  Harbor,  N.  Y.,  Olcott  ITT 

bor,  >.  Y.,  'i-?0  ;  Oak  Orchard  Harbor,  N.  Y.,  2>l  ;  examination  and  survey,  2- 'J. 

In  chaugk  of  Capt.  Carl  F.  Palfkky,  Corps  of  Exgixehrs— 

Charlotte  Harbor,  N.  Y.,  Great  8odng  Harbor,  N.  Y.,  282;  Little  Sodna  Harbor,  N.Ti 
26^;  Oawego  Harbor,  N.  Y.,  2&4  ;  Sackett'a  Harbor,  N.  Y.,  2K>. 

In  charge  of  Maj.  M.  B.  Adams,  Corps  of  Engineers — 

Ogileushurgh  Harbor,  N.  Y.,  285;  Grast>  River  (at  Maasena),  N.  Y.,  breakwater 
Kqii-m  's  Point,  Lake  Champlain,  N.  Y.,  'JHti;  Swanton  Harbor,  \rt.,  channel  bet  wi- 
tho  islands  of  North  Hero  ami  South  Hero  (Lake  Cliainplain)  Vt.,  breakwater 
(.union's  Lamling  (Lake  Cliainplain)  Vt.;2>?  ;  I '  1  :it  T .^1 1 1 1 r^;h  Harbor,  N.  Y.,  IbTTTT: 
ton  Harbor,  Vt.,  288 ;  Otter  Creek,  Vt.,  Ticonaeroga  River,  N.  Y.,  narrows  at  La 
Cliainplain,  N.  Y.  and  Vt.,  2eU. 

PACIFIC  COAST. 

In  charge  of  Col.  G.  H.  Mendell,  Corps  of  Engineers— 

Napa  River,  Cal.,  Oakland  Harbor,  Cal.,  290;  Redwood  Harbor,  Cai.,  Bnrvey 
San  Francisco  Harbor,  San  Pablo  unit  Suisiin  bays,  Straits  of  Carqninez,  a 
mouths  of  Sacrameuto  and  San  Joa<inin  rivers,  Cal.,  2'Jl. 

In  charge  of  Maj.  W.  H.  H.  Bbnyaurd,  Corps  of  Engineers— 

Harbor  at  San  LjngObjgpo,  Cal..  Wilmington  Harbor,  Cal.,  292;  San  EbPg0  Harl 
Cal.,  surveys  of  San  Diego  Harbor,  Newport  Harbor)  ami  San  Lius  Obispo  fl 
bur,  Cal.,  'J'j:>;  examination  ami  burveys,  293.  " 

In  charge  of  Maj.  William  H.  Heuer.  Corps  of  Engineers— 

San  Joaquin  River,  Stockton  and  Mownon  81ongbs,  Cal.,  293 ;  Mnkeluume  Ril 
Cal.,  294;  Sacramento  and  Feather  rivers,  Cal.,  Petaluma  Creek,  ual.,  Hi 
Doldt  turoor  and  Jiay,  Ual.,  2957 

In  charge  of  Capt.  Willard  Young,  Corps  of  Engineers— 

Coqnille,  Rivrr,  Oregon,  29t) ;  entrance  to  Coos  Hay,  Oregon,  207;  t'nipqua  Kr 
Oregon,  2H"  ;  entrance  to  Yaqnina  JEav,  Oregon,  2ft'J  ;  Tillamook  bay  ami  Har,~C 
gon,  :>u0  ;  examination  and  survey,  o(Kk 

In  charge  of  Maj.  Thomas  H.  Handbury,  Corps  of  Engineers— 

Month  of  the  Columbia  River,  Oregon  and  ^ya8h.,  construction  of  canal  at  the  C 
cades  (Columbia  Kiver)  On-gon,  M'\  :  Chchalis  Kivcr,*\Vasli.,  3<>2;  Skagit  Ste 
<|iiami>h  Noot sack  Snohonn>li  and  frnogualmio  rivers.  Wash.,  ganging  watci- 
tin*  Columbia  Kiver,  Oregon,  '.\0?>;  examinations  and  surveys,  1>U4. 

In  charge  of  Major  W.  A.  Jones,  Corps  of  Engineers— 

Columbia  and  Lower  Willamette  rivere  below  Portland,  Oregon  304;  Upper  Wi 
motto  Kiver,  Oregon,  Upper  Columbia  and  Snake  Ki vers  Oregon  and  Waah.,  a 
Lower  Clearwater  Kiver,  Idaho,  Cowlitz  Kiver,  Wash.,  3UU. 

EXAMINATIONS,  SURVEYS,  AND  CONTINGENCIES  OF  RIVERS  AND  II 

liOKS. 

Estimate  of  funds  reqnired  
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MISSISSIPPI  RIVER  COMMISSION   306 

MISSOURI  RIVER  COMMISSION   307 

BRIDGING  NAVIGABLE  WATERS  OF  THE  UNITED  STATES  ....  307 

Iteport  of  the  Bgttj  of  Engineere  relative  to  the  construct  ion  of  certain  brides  across 
;h<'  M  !-miii  ri,  M  is>issippi,  ami  II  ]  i  no  is  riv<  ts,  ;',n7  ;  bridge  across  St  a  ten  I. si. tint  Sun  ml, 
kn"'.v  :i  ;is  Arl  hur  Kill  ;  report  of  Hoard  of  Engineers  on  S« mate  Bill  Nu.  l-.~>t >,  f  It  t  lefTi 
<  nn^rt-ss,  ilrrtt  m-ssioii,  to  aut  hori/.e  t  hi' const  met  ion  of  a  bridge  across  the  waters  of 
Arthur  Kill  at  or  near  the  town  of  West  tield,  Staten  Island;  highway  hridge  across 
that  part  of  the  waters  of  Lake  (Miamplain  lying  between  the  towns  of  N"'lh  Hero 
and  Ailmrgh.Vr. ;  limine  of  t  ho  Kansas  City,  Topekaand  Western  Railroad  Company 
a'n->^  Missniiri  River  at  Sibley,  Mo,;  bridge,  of  the  Chicago,  Saint  Louis  and  New 
Orleans  Railroad  Company  across  the  Ohio  River  at  East  Cairo,  Ky. ;  tree  wagon 
bridge  across  the  Cnmberfand  River  near  the  city  of  Nashville,  Te'nn. ;  bridge  of 
the  OhioR  iver  Railroad  Company  across  Great  Kanawha  River  near  1'oint  IJ  easanTT 
W.  Va. ;  bridge  across  the  west  channel  of  the  Detroit  River,  to  connect  ] telle  Isle 
Park  with  the  mainland;  international  bridge  of  the  Sault  Sainto  Mario  Brid~go 
Company  acrosa  Sainte  Marie  River;  bridge  of  the  Nebraska  Railway  CoiupaTiy" 
aiTDM  Missouri  River  at  Nebraska  City,  30-*f;  combined  railway  and  wagon  bridge 
r>f  the  Omaha  and  Council  Blutis  Railway  and  Bridgo  Company  across  Missouri 
Kiver  between  Omaha,  Nebr.,  and  Council  Muffs,  Imva ;  bridgo  of  the  New-  York 
and  Long  Island  Bridgo  Company  a<rops  the  Knht  River  between  the  city  of  New- 
York  and  Long  Island;  bridge  of  the  Ohio  Valley  Railway  Company  across  the 
Tradewater  River,  Ky. ;  bridge  of  the  Sioux  City  Bridgo  Company  across  the  M^- 
*'iin  River  at  Sioux  City,  Iowa  ;  highway  bridge  of  the  Central  Railway  and  Bridge 
Company  of  Newport,  Ky.,  across  the  Ohio  River,  between  Cincinnati,  Ohio,  and 
Newport,  Ky.  ;  bridges  of  the  Georgia  Pacific  Railroad  Company  across  i  he  Sun- 
ti",v>-r  ami  Ya/.oo  rivers;  high  bridge  across  the  Mississippi  River  at  Dubuque, 
Lca  u  ;  bridge  of  the  Ohio  Connecting  Railway  Company  across  tho  Ohio  River^ 
i  >ar  the  mouth  of  Cork's  Run,  in  Allegheny  County,  Fa. ;  bridgo  of  the  Georgia 
Pacific  Railway  Company  across  the  Tombighco  River  at  Wavcrly,  Miss. ; ;  bridge 
of  the  Memphis  and  Charleston  Railroad  Company  across  t ho  Tennessee  River  at 
Chattanooga,  Tenn.  ;  bridge  of  tho  Kansas  City  and  Memphis  Railway  and  Bridge 
Company  across  the  Mississippi  River  at  Memphis,  Ten n.,  309.  " 

INTERFERENCES  WITH  NAVIGATION  BY  BRIDGES,  CAUSEWAYS,  AND 

  \W 
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OCCUPANCY  OF  AND  INJURY  TO  PUBLIC  WORKS  BY  CORPORATIONS 

AND  INDIVIDUALS   310 

MISCELLANEOUS. 

I-VCIIARQK  OF  MAJ.  G.  J.  LTDKCKKR,  CORPflOI  ENGINEERS— 

Washington  Agnednct,  increasing  the  water  snpply  of  the  city  of  Washington,  D. 
C.,  310;  erection  of  lish-ways  at  the  Great  Falls  of  the  Potomac,  312. 

I»  CHARGE  OF  COL.  JOHX  M.  WlLSOX,  U.  8.  A.— 

Improvement  and  care  of  ]>nblic  buildings  and  grounds  in  the  District  of  Columbia, 
3PJ;  underground  telegraph  and  telephone  lines,  Washington  Monument,  313. 

CONSTRUCTION  AND  IMPROVEMENT  OF  ROADS  AND  BRIDGES  IN  THE 

YELLOWSTONE  NATIONAL  PARK   314 

NORTHERN  AND  NORTHWESTERN  LAKES. 

Annual  water  levels;  printing  and  distribution  of  charts   316 

MILITARY  AND  GEOGRAPHICAL  MAPS   316 

RECONNAISSANCES  AND  EXPLORATIONS. 

Officer-*  on  duty  in  military  divisions  and  dt-partmenN  ,316.  317:  operations  in  Diyis- 
■ 1 1  ■  i  ot  the  .)lissiniri.  Department  of  the  Columbia,  Division  of  the  Pacific,  and  De- 
partment of  Platte,  317  ;  estimate  of  funds  required,  3P-i. 
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OFFICE  OF  THE  CHIEF  OF  ENGINEERS. 
Officers  in  charge  of  divisions  „  

STATEMENT  SHOWING  RANK  AND  DUTIES  OF  OFFICERS 


APPENDIX  No.  1, 

REPORT  OF  MAJ.  WILLIAM  R.  KING.  CORPS  OF  ENGINEERS. 

Post  of  Willets  Point,  N.  Y.,345;  Engineer  School  of  Application,  347;  Bat*  a 
of  Engineers,  349;  Recruiting,  350;  Experiments,  351;  Engineer  Depot,  Pa 
Buildings  and  Constructions,  Depot  property,  355;  Work  of  the  depot,  staseu 

,  of  funds,  356 ;  Appendixes,  357. 


RIVERS  AND  HAKBORS,  ETC. 
APPENDIX  A. 

REPORT  OF  LIEUT.  COL.  JARED  A.  SMITH,  CORPS  OF  ENGINEER.- 

Improvements. — Lnbec  Channel,  Me.,  374  ;  Mooso-a-bec  Bar,  Me.,  376:  Narrnirna 
River,  Me.,  374 ;  Bangor  Harbor  aud  Penobscot  River,  Me.,  370;  Belfast  Har! 
Me.,  361 ;  Rockland  Harbor,  Me.,  344  ;  Portland  Harbor,  Me.,  3*3  ;  channel  in  B. 
Cove,  Portland,  Me.,  347 ;  breakwater  at  month  of fcaeo  River,  Me.,  349:  Sac<»  Rn 
Me.,  390;  Kennehunk  River,  Me.,  392;  York  Harbor,  Mo.,  393;  Portsmouth  11 
bor,  N.  H.,  394  ;  Cocheco  River,  N.  H.,  396 ;  harbor  of  refuge  at  Little  Harbor,  N. 
397. 

Examinations  amp  surveys.— Bayod  nee  [Bagaduce]  Ri  ver,  Me.,  bet  ween  the  tov 
ot  ivimbscot  and  Brooksville,  394;  Camden  "Harbor,  Me.,  403;  Rock  port  rlarb' 
Me  ,  4U7  ;  Kennebec  Kivef,  Mo.,  at  Bath,  and  from  Angnsta  to  lower  end  of  Perkl 
Island,  412 ;  Penobscot  River,  Me.,  from  Uaugor  to  Bncksport  Narrows,  425. 


APPENDIX  H. 

REPORT  OF  LIEUT.  COL.  GEORGE  L.  GILLESPIE,  CORPS  OF  ENQINEEE 

Improvements.-- Newhuryport  Harbor,  Mass.,  433;  Merrimao  River,  Mass..  436;  I 
wich  R'yt'r.  Mass.,  4:>ri  ;'  liarhor  of  iclii^i',  Samiy  r.av,  (aye  Ann,  Mass.,  -13'J ;  Gli 
cestor  JJarbor,  Mass.,  442 ;  Lynn  Harbor.  Mass'.,  4  l.S ;  iwiston  Harbor,  Mass.,  4- 
Maiden  River  Mass.,  •i.Y>;  Hi'n^ham  Harbor.  Mass  -l.'ii ;  Seitnato  Harbor, Hal 
•»■>*;  Plymouth  llarhor,  Maw,,  4  VJ  ;  I'rovim-.  town  Harbor,  Mans.,  462. 

Ej AMiw nogg  and  sruvnvs,— Manchester  Harbnr.  Mass.,  4C>:\\  Winthrop  Harb 
Mass.,  4t>d;  Duxbury  Harbor,  Mass.,  472;  WellUeet  Harbor,  Mass.,  470. 


APPENDIX  fl. 

REPORT  OF  MAJ.  WILLIAM  R.  LIVERMORE,  CORPS  OF  ENGINEERS. 

Improvements.— Harbor  of  refnge  at  Hyannis,  Mass..  484;  harbor  of  refuse 
Nantu.  k.  r,  Mass.,  l-<;:  Woo.is  Hull  Harbor.  Mass.,  J— ;  Warehani  Harbor,  Mas 
I"!'  ^''M|'"V  ll:,"'"'r'  Mas*.,4'Jl  ;  Taunton  Ktver,  Mass.,  492;  Warren  Kiver.  K. 
•j'-'j;  )':iU  1  'irkei  Kiver,  At.  l.,  4'Jti;  i'rovidenco  River  and  Narragansett  liav,  K. 

ofi  UI'((>n  Jacket  Buoal.  Providence  River,  K.  I.,  500;  Newport  Ha 
bor,  K.  1.,  5u2  ;  harhor  ot  retngo  at  Hlock  Island.  K.  I.,  504  ;  Little  Narraganse 
Bay,  R.  I.  and  uonn.,  w*;  Pawcatuck.  Kiver,  R.  I.  and  Conn.,  500;  harbor 
refuse  at  Sronin^ton,  Conn.,  oil. 

Examinations  and  surveys.— Nevr  Bedford  Harbor,  Mass.,  513;  Taunton  Rive 
Mass  ,  515.  1  — 1  
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IX 


APPENDIX  D. 

REPORT  OF  LIEUT.  COL.  D.  C.  HOUSTON,  CORPS  OF  ENGINEERS. 

Ixpbovkmkxts. — Thames  River. Conn.,  521;  New  London  Harbor,  Conn.,  525:  Con" 
necticut  River.  Mass,  aud  Conn.,  ;VJ7  ;  Clinton  Harbor,  Conn.,  r>:>i ;  New  Haven 
ILrbor,  Conn.,  540  ;  breakwater  at  New  Haven.  Conn.,  544  ;  Milford  Harbor,  Conn., 
S4g;  Hooaatonic  River,  Conn.,  551;  Bridgeport  Harbor,  Conn.,  555;  Hlack  Rock 
Harbor,  Conn.,  55tj :  Bout Eporj  Harbor,  Conn.,  561 ;  Norwaik  1 1 : m i  bor,  Conn.,  5b~^» 
6unii"i'i  li.n  l>»>r.  Conn.,  5C> ;  1'ort  CbcsJer  Harbor, >  N.  Y.,  5^7  ;  Maniaroneck  Har- 
bor, X.  Y.t  569;  Echo  Harbor, ,  New  Rocholle,  N.  Y.,  57U;  Kew  Roobwir  Harbor, 
N.jf.,  572 1 L  East  Cheater  Creek,  N.  Y.,  .">:  t  j  G[rgenpofl  Harbor,  K.  Y.,  577;  Port 
Jeatrson  Harbor,  N.  Y.,578;  Flushing  Bay,  N._Y.,  5tfl ;  removing  sunken  vessels 
or  cm:';  obstructing  or  endangering  navigation,  5oT 

APPENDIX  E. 

REPORT  OF  LIEUT.  COL.  WALTER  McFARLAND.  CORPS  OF  ENGINEER. 

Imfro  v  k  m  r.  n  t  s .  —  H  u  d  so  n  River,  N.  Y.,  588;  Hajrborof  Sangertiea,  N.  Y.,  594;  Har- 
i"T  a'  K'»n<l<»iit,  N.  Y-»j'>'J(i;  Harlem  River,  N.Y.,  ;  removing  obstructions  in 
tin-  K.ist  River  and  at  Hell  Gate,  N.  Y.,  :  Newtown  Creek,  N.  V.,  timi  j  HuttcT^ 
milk  Channel.  N.  Y..  610  ;  Gowanus  Hay,  N.  Y.,  CL!;  Now  York  Harbor]  (>17  ; 
^ih-pshead  Bay,  N.  Y.,  GJ4  ;  Harbor  at  Canarsjo  Hay.  N.  Y.,  ti.T  ;  Snini>awainis  In- 
l'-t.  N  .  Y.,  <>-,.»»;  channel  bet  ween  Statcn  Inland  and  New  Jer  sey,  (YM  ;  K;iritau  Hay, 
.N.  J..  tKt3;  removing  sunken  vessels  or  craft  obstructing  or  endangering  naviga- 
tion. (l!7. 

Examinations  and  survky.— Spring  Creek,  N.  Y.,  G'M ;  Hudson  River,  N.Y.,  bo- 
{•*f*-\\  New  Baltimore  ami  Coxsackie,  C4P. 

APPENDIX  F. 
REPORT  OF  CAPT.  GEORGE  McC.  DERBY,  CORPS  OF  ENGINEERS. 

Improvements. — Passaic  River,  N.  J.,  <i4~) ;  Elizabeth  River,  N.  Railway 
Kivr,  N.  .[.,  <>W;  Woodbridge  Creek,  N..J  .,♦>.><)  ;Raritaii  River,  N.  .1.,  i  .>2;  Sotitti 
Kiver.  N.  J.,  «i'»7  ;  Cheese<puakcs  Creek,  N.  J.,  titil ;  Key  port  Harbor,  N.  .L,  AiOT; 
Matt  a  wan  Creek,  N.  J.,  tki-S ;  Shrewsbury  Ki  ver,  N.  J.  ,  ()■>."> ;  Maiiasijuau  River,  N. 
J..  U>7. 

APPENDIX  G. 

REPORT  OF  LIEUT.  COL.  HENRY  M.  ROBERT,  CORPS  OF  ENGINEERS- 

Improvement.— Delaware  River,  Pa.  and  N.  J.,  6G9;  Frankford  Creek,  Pa.,  C93; 
bcbnylkill  Kiver,  Pa.,  6&) ;  ice-harbor  at  Marcus  Hook;  Pa.,  701  j  ice  harbor 
at  the  hea<l  of  Delaware  Hay,  Del.,  7o  1 ;  construction  of  iron  pier  in  Delaware 
Hay,  near  LeweH,  Del.,  7U."> ;  harbor  at  Delaware  Breakwater,  Del.,  707  ;  Kancoeas 
K  v.  r,  N.  J.,  708  ;  \Yoo(ibury  Creek,  N,.J.,  710:  Mantua  Creek',  N.  J.,  711 ;  Raccoon 
Kiver,  N.  J.,  7 12  ;  Salem  River,  N.  J.,71'/;  Cohansoy  Creek,  N.  J.,  714;  removal  of 
wreck  from  Delaware  Bay  and  River,  716;  removing  sunken  vessels  or  craft  ob- 
structing or  endangering  navigation,  710;  survey  of  harbor  at  Atlantic  City,  N.  J., 
717  ;  United  States  Commission  advisory  to  tbo  Hoard  of  Harbor  Commissioners  of 
l'lnladelphia,  Fa.,  7lHT^ 

LxAMLNATioNS  and  surv^ey.— Thoroughfare  from  Cape  May  to  the  Great  Bay  north 
ot  Attoutic  City,  N.J.,724. 

APPENDIX  FT. 

REPORT  OF  MR.  WILLLA.M  F.  SMITH,  UNITED  STATES  AGENT. 

Improvements.— Manrico  River, N.J.,738;  Wilmington  Harbor,  Del., 739;  ice-har- 
bor at  New  Caatle,Del.,740;  Duck  Creek,  Del., 741 ;  Saint  Jones  River,  Del.,  742"; 
Million  Creek,  Del., 74:? ;  Broadkiln  Rj ver,  Del. ,  7 1 1  ;  Indian  Ri ver.  Del., Ml ;  in. 
Kg  water- wy  from  Chi ncnteague  Bay.Va.,  to  Delaware  Bay,  at  or  near  Lewes, 
1  74.~> ;  Susquehanna  River aQove  and  1  >■  •  1 « > \v  11. i \ tv  <le  ( i i .n  Mi i . .  7  Pi  ;  Chester 
Kiver  at  Kent  Inland  Narrows,  M.l.,717;  Corsica  Creek,  Md. ,  7  17  ;  Choptank  Kiver, 
}! 1  '  ".j.-4  ;  -N:tntlf'"^''1  ^'\''.r'  lh'\-<  ~.t;> :  1{r'>:ld  Cn-ek,  I  )■•!.,  from  its  month  to  Laurel, 
750;  Wicomico  Kiver.  Md.,  7;">1 ;  Upper  Thoroughfare  between  Deil's  Island  and  the 
mainland,  7'A  ;  Pocoinoke  Kiver,  Md.,7.Vi ;  removing  sunken  vessels  or  craft  ob- 
structing or  endangering  navigation,  7.">:<. 
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PART  II. 
APPENDIX  I. 

REPORT  OF  COL.  WILLIAM  P.  CRAIGHILL,  CORPS  OF  ENGINEERS. 

Improvements.— Pat  apsco  River  aud  channel  to  Baltimore.  Md.,  756;  Annapo' 
Harbor,  Md.,  7G1  ;  James  Kiver,  Va.,  7(il  ;  harbor  of  Norfolk,  and  its  approacTu 
Va.,  7M ;  approach  to  Norfolk  Harbor  and  t bo  United  States  (Norfolk)  iiavy-yar 
between  Laiubert'a  Point  and  Fort  NorAHk,  Va.,  707;  Archer's  Hope  Ij'jj^i'y1 
763  ;  Appomattox  River,  Va.,  766 ;  NorUi  LandingRiver,  Va.  and  N.  C.  770  ; 'Cu 
rituek  Sound,  Coanjok  Bay,  and  Nortli  River  Bur,  N.  C.,  770  ;  Black  water  Riv<; 
Va.,  772;  Nottaway  River,  Va.,  773 ;  Moberrin  River,  N.  C,  773  ;  Eden  ton  Bay, 
C.,  773  ;  removing  sunken  vessels  or  cratt  obstructing  or  endangering  navigatto 

APPENDIX  J. 

REPORT  OF  LIEUT.  COL.  PETER  C.  HAINS,  CORPS  OF  ENGINEERS. 

Improvements. — Potomac  River  at  Washington,  D.  C.,777;  reconstruct  ion  of  t 
Aqueduct  Bridge,  Georgetown,  D.  C,  789 ;  bridge  across  the  Eastern  Branch 
the  Potomao  River,  D.  C,  795;  Shenandoah  River,  W.  Va.,  804;  wharf  at  Fc 
Monroe,  Va.,  804. 

Survey. — James  Creek  Canal,  emptying  into  Anacostia  River,  D.  C,  807. 

APPENDIX  K. 

REPORT  OF  MR  8.  T.  ABERT,  UNITED  8TATES  AGENT. 

Improvements. — Channel  at  Mount  Vernon,  Va.,  813;  Ncabsco  Creek,  Va.,  81 
Breton  Bay,  Leonardtown,  Md.,  615;  Nomini  Creek,  Va.,816;  harbor  at  eutran 
of  8t.  Jerome's  Creek,  Md.,  818:  Rappahannock  River,  Va.,  819  ;  Totusky  Riv< 
Va.,  824;  Urbana  Creek,  Va.,  825;  Mattaponi  River,  Va.,  626  ;  Pamunky  Rivi 
Va.,  828;  York  River,  Va.,  630;  Chicahominy  River,  Va.,  632:  Staunton  Rivi 
Va.,  634:  Dan  River,  between  Madison,  N.  C,  and  Danville,  Va.,  838;  Roano 
River,  N.  C,  640;  French  Broad  River,  N.  C,  643;  removing  sunken  vessels 
craft  obstructing  or  endangering  navigation,  845. 

Examination  and  survey.— Patnxent  River,  Md.,  from  Benedict  to  Hill's  Lap 
ing,  846. 

APPENDIX  L. 

REPORT  OF  CAPT.  WILLIAM  H.  BIXBY,  CORPS  OF  ENGINEERS. 

Improvements.— Pamlico  and  Tar  rivers,  N.  C,  854  ;  Contentnia  Creek,  N.  C,  85 
Trent  River,  N.  C,  862;  Neuse  River  N.  C,  666 :  Inland  water-way  between  Nc 
Berne  and  Beaufort,  N.  C.,  671 ;  Harbor  at  Beaufort,  N.  C,  675  ;  Inland  water-w. 
between  Beaufort  Harbor  and  New  River,  N.  C,  through  Bogue  Sound,  682;  N< 
River N.  C,  885;  Black  River,  N.  C,  669;  Capo  Feai  River,  N.  C,  693;  Wacceina 
River,  8.  C,  912;  Yadkin  River,  N.  C,  917;  Great  Pee  Dee  River,  8.  C,  920;  Harb 
at  Georgetown,  S.  C,  925;  Winyaw  Bav,  S.  C,  929;  Santee  River,  S.  C,  93 
Waterce  River,  S.  C,  9M9;  Congaree  River,  S.  C,  943. 

Examinations  and  Surveys.— Yadkin  River,  N.  C,  from  the  South  Carolina  line 
the  Narrows,  N.  C,  948;  Catawba  River,  N.  C,  958. 


APPENDIX  M. 

REPORT  OF  FIRST.  LIEUT.  FREDERIC  V.  ABBOT.  CORPS  OF  ENGINEER 

Improvements.— Charleston  Harbor,  S.  C,  970  ;  Wappoo  Cut,  S.  C,  980;  Ashl 
Kiver,  S.C.,983;  Edisto  River,  S.  C,  Ua5;  Salkichatcbie  River,  S.C.,  987;  re  mo 
in^  Minkfii  vessels  or  craft  <>l>st rncting  or  euJ^gerjng  navigation,  9'JQ. 

Examinations  and  surveys.— North  fork  of  the  Edisto  River,  S.  C,  in  the  count  i 
of  Orangeburgk  and  Lexington,  991 ;  Mosquito  Creek,  between  the  South  Edis 
and  Asbepoo  rivers,  with  a  view  to  connect  the  South  Edisto  with  the  Ashepoo 
or  near  Feuwick's  Island,  S.  C.,997. 
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APPENDIX  K. 

REPORT  OP  FIRST  LIEUT.  O.  M.  CARTER,  CORPS  OF  ENGINEERS. 

Improvements. — Savannah  Harbor  and  River,  Ga.,  1005 ;  Savannah  River,  between 
Savannah  and  Augusta,  Ga.,  1026;  Savannah  River,  above  Augusta,  Ga.,  1030; 
Romley  Marsh,  Ga.,  1033;  Altamcba  River,  Ga.,  1035;  Doboy  Bar,  Ga.,  1041 ;  Bnms- 
wick  Harbor,  Ga.,  1044 ;  Cumberland  Sound,  Ga.  and  Fla.,  1050. 

Examinations  and  surveys. — Savannah  River  from  Cross  Tides  above  Savannah  to 
the  bar,  with  a  view  to  obtaining  28  feet  of  water  in  the  channel,  1056;  Jekyl 
Creek,  Ga.,  1073. 

APPENDIX  O. 

REPORT  OF  CAPT.  WILLIAM  M.  BLACK,  CORPS  OF  ENGINEERS. 

Improvements. — 8t,  John's  River,  Fla.,  1079 ;  Volusia  Bar,  Fla.,  1088 ;  Upper  St. 
John's  River,  Fla.,  1090;  Northwest  entiance  Key  West  Harbor,  Fla.,  1092;  Ca- 
loosahatchie  River,  Fla.,  1093;  Pease  River,  Fla.,  1102;  Manatee  River,  Fla.,  1107; 
Tampa  Bay,  Fla.,  1112;  Withlacoochee  River,  Fla.,  1114  ;  harbor  at  Cedar  Keys, 
Flu. .  1116;  Snwanee  River,  Fla.,  1118 ;  removing  sunken  vessels  or  craft  obstruct- 
ing or  endangering  navigation,  1122. 

Examinations  and  surveys.— Saint  Augustine,  Fla.,  for  a  deep-sea  channel  on  the 
outer  bar,  1123 ;  Punta  Rassa  Harbor,  Fla.,  1154. 

APPENDIX  P. 

REPORT  OF  CAPT.  R.  L.  HOXIE,  CORPS  OF  ENGINEERS. 

Improvements. — Apalachicola  River,  Fla.,  1159;  Apalachicola  Bay,  Fla.,  11  GO ;  La 
Grange  Bayou,  Fla.,  1162;  Pensacola  Harbor,  Fla.,  1163;  Chootawhatchee  River, 
Fla.  and  Ala.,  1166;  Escambia  and  Conecuh  rivers,  Fla.  and  Ala.,  1169;  Oconee 
River,  Ga.,  1170;  Ocmulgee  River,  Ga.,  1173;  Oostenanla  and  Coosawattce  rivers, 
Ga.,  1175;  Flint  River,  Ga.,  1175;  Coosa  River,  Ga.  and  Ala.,  1178;  Chattahoochee 
River,  Ga.  and  Ala.,  1181;  Tallapoosa  River,  Ala.,  1184;  Cabawba  River,  Ala., 
1185;  Alabama  River,  Ala.,  1187;  removing  sunken  vessels  or  craft  obstructing  or 
endangeriog  navigation,  1189 ;  resurvey  of  outer  and  inner  bars  at  Pensacola, 
Fla.,  1191. 

APPENDIX  Q. 
REPORT  OF  MAJ.  A.  N.  DAMRELL,  CORPS  OF  ENGINEERS. 

Improvements.— Mobile  Harbor,  Ala.,  1193 ;  Black  Warrior  River,  from  Tuscaloosa 
to  Darnel's  Creek,  Ala.,  1198;  Warrior  River,  Ala.,  1200;  Tombigbce  River,  from 
Fulton  to  Vienna,  1204;  Torabigbee  River,  below  Vienna.  1206;  Noxubee  River, 
Miss.,  1208 ;  Pascagoula  River,  Miss.,  1210;  Harborat  Biloxi  Bay,  Miss.,  1214  ;  Pearl 
River,  Miss.,  between  Edinburgh  and  Carthage,  1216 ;  Pearl  River,  Miss.,  from 
Jackson  to  Carthage,  1218;  Pearl  River,  Miss.,  below  Jackson,  1221. 

Examination  and  8urvey.— Tombigbee  River,  to  ascertain  what  improvement  is 
necessary  to  make  said  river  continuously  navigable  from  Vienna,  Ala ,  to  Walker's 
Bridge,  Miss.,  1226;  survey  of  the  Warrior  River  below  Tuscaloosa ;  the  Tombig- 
bee River  from  its  mouth  up  to  Vienna,  and  from  Vienna  up  to  Walker  Bridge,  1227. 

APPENDIX  R. 
REPORT  OF  CAPT.  W.  L.  FISK,  CORPS  OF  ENGINEERS. 
Inspection.— Improvement  at  the  South  Pass  of  the  Mississippi  River,  1229. 

APPENDIX  ,S. 

REPORT  OF  CAPT.  W.  L.  FISK,  CORPS  OF  ENGINEERS. 

Improvements. — Tchefuncte  Riverand  Boguo  Falia,  La.,  1243  ;  Tangipahoa  River,  La., 
1245;  'l  icki'aw  River,  La.,  1246;  Atniro  River,  La.,  1247;  Bayou  La  Fonrche,  La., 
124*  ;  Bayou  Terrebonne,  La.,  12..0 ;  Bayou  Black.  La.,  1251  ;  Bayou  Teche,  La.,  1253  ; 
connecting  Bayou  Teche  whh  Grand  Lake  at  Cbarenton,  La.,  1253;  Bayou  Courta- 
bleau.  La.,  1254  ;  Caleasieu  River  and  Pas-*,  La..  1256  ;  Bavou  Pierre,  Miss.,  1258  ;  Sa- 
bine River,  La.  and  Tex.,  1259;  Neelies  River,  Tex.,  1200;  Sabine  Pass,  Tex.,  1261. 
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APPENDIX  T. 

REPORT  OP  MA  J.  O.  H.  ERNST,  CORPS  OF  ENGINEERS. 

Improvements. — Entrance  to  Galveston  Harbor,  Tex.,  1265 ;  ship-channel  in  Galv 
ton  Bay,  Tex.,  1279 ;  Trinity  River,  Tex.,  1285 ;  Buffalo  Bayou,  Tex.,  1286 ;  moutb 
Brazoa  River,  Tex.,  1291 ;  Pass  Cavallo  Inlet  to  Matagorda  Bay,  Tex.,  1:101 ;  Aram 
Pass  and  Bay,  np  to  Rockport  and  Corpus  Christi,  Tex.,  1307 ;  harbor  at  Bra; 
Santiago,  Tex.,  1320. 

APPENDIX  U. 
REPORT  OF  CAPT.  JOSEPH  H.  WILLARD,  CORPS  OF  ENGINEERS. 

Improvements.-- Red  River,  La.  and  Ark.,  1331  ;  Cypress  Bayou,  Tex,  and  La.,  13-4 
Ouachita  and  Black  Rivers.  Ark,  and  La.,  LMO;  Bayou  D'Arbonne,  La.,  1TTT 
Bayou  Bartholomew,  La.  and  Ark.,  H5Tj  Bayou  BaMit',  La..  \X>.\ ;  Tensas  RiverTT 
Bayou  Macon,  La.,  1354;  Big  Black  River,  Miss.,  135(5;  Yazoo  Kiver,  Miss.,  l3o 
Tchnla  Lake,  Miss.,  1361 ;  Yajlabusba  Kiver,  Miss.,  V.m ;  1  aliabatcbee  Kiver.  Mis 
1363;  Steele's  Bayou,  Miss.,  1364  :  Big  Snullowrr  River,  Miss.,  1305;  Big  Match 
Kivci  .  Ti  nn.,  1367;  Forked  Deer  River,  Term.,  1369;  water-gauges  on  the  HS 
nippi  Riverand  its  principal  t ributaries,  1370. 

appendix  v. 

REPORT  OF  CAPT.  H.  S.  TABER,  CORPS  OF  ENGINEERS. 

Improvements.— Red  River  above  Fulton.  Ark.,  1375;  Little  Red  River,  Ark.,  137 
removing  obstruct  ions  in  Arkansas  River,  Ark.,  liwb  ;  Arkansas  River,  Ark.,  L'>- 
l'etit  Jean  River,  Ark.,  1100  ;  Ft  urn-he-  River,  Ark..  1-to-J;  White  Kiver,  Ark.,  flo 
Black  River,  Ark,  and  Mo., 1413;  frt.  Francis  River,  Ark.,  1414. 


PART  III. 

APPENDIX  W. 
REPORT  OF  MAJ.  A.  M.  MILLER,  CORPS  OF  ENGINEERS. 

Improvements. — Removing  snags  and  wrecks  from  the  Mississippi  and  Missouri  river 
1419;  Mississippi  River  between  the  Ohio  and  Illinois  rivers,  1422;  Gasconade  Rive 
Mo.,  1448;  Osage  River,  Mo.  and  Kan.,  1450. 

Examinations  and  survey. — Mississippi  River,  at  Rush  Island  Bend  and  Ivy  Lam 
ing,  111.,  1452;  Kaskaskia  River,  from  New  Athens  to  its  mouth,  1453. 


APPENDIX  X. 

REPORT  OF  CAPT.  K.  H.  RUFFNER.  CORP8  OF  ENGINEERS. 

Impp.ovement.— Mississippi  River  between  the  Pes  Moines  Rapids  and  the  mouth  ( 
the  Illinois  River,  1401. 

APPENDIX  Y. 

REPORT  OF  MAJ.  ALEXANDER  MACKENZIE.  CORPS  OF  ENGINEERS. 

Improvements. — Upper  Mississippi  River,  operations  of  snag-boats  and  di  -edge-boat  g 
1171;  Mi.-isNsippj  Ri\vr  from  Peg  Monies  Rapids ,  t o  tnontlt  of  the  1 1 1 inois  Ui vcT 
117'.);  Mississippi  K'.yiT  lioin  S,mit  Paul  I  t  I>  s  Moines  Rapid*,  14-0  ;  JDes  Aloine 
Rapids .  Mississippi  I^vit.  l.dS;  operating  and  care  of  Pes  Moines  Rapids  Canal 
1  I  :  Pry-dork  at  lies  Moines  Rapids  Tamil,  1.VJ7  ;  iee-harbor  at  1  >u luniue,  loirlT 
l'-",>;  liai  l>ors  ol  n  fiigo  on  Laky  IVpin,  at  Lako  City,  Minn.,  l.V"d;  hai  lmrs  o 
lefnge  on  Lake  Repin,  at  Stm  klioiin,  Wis.,  153*2. 
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APPENDIX  Z. 

REPORT  OF  MAJ.  CHARLES  J.  ALLEN,  CORPS  OF  ENGINEERS. 

Improvements. — Preservation  of  the Falls  of  gt.  Anthony,  Minn.,  1536;  Construction 
i  ;  '<  and  ilain  mi  tin*  Mississippi  River  at  Meeker's  1-dand,  Minn.,  1  ri:{) i ;  M is>,i s- 
-  :■)■:  KiviT.ilnivi'  the  Falls  of  S-t. Anthony,  Minn.,  l.">:',7  ;  '''•S('rv"'rs  :lt  h'':i'iwut';rs 
■  ;''(■•  Mi^i^ppi  River,  1531);  Chippewa  River,  ineluding  Yellow  I^ui  ks,  \V  is.,  15  4 -J: 
'  i  mix  River,  Wis,  and  Minn.,  1547  ;  Minnesota  River,  Minn.,  1  .">.">!  ;  Red  Rj\  >-i  otj :  he 
N  r'!  .  Minn,  and  Dak.,  155J;  const  met  ion  of  lock  anil  dam  at.  Goose  Rapids,  Red 

Kiverofthe  North,  Minn,  ana  Dak.,  1555;  survey  for  reservoirs  at  the  sources  of 
the  Mississippi,  St.  Croix,  Chippewa, and  Wisconsin  ri  vera,  1555;  Missouri  River  from 
City,  Iowa,  to  Fort  Beiitou,  Moot.,  1550  ;  Yellowstone  Kivcr,  Mont,  and  Dak., 

Examinations  and  surveys.-— Mississippi  River  between  Saint  Paul  and  St.  An- 
thony's FalU.  Minn.,  1500;  Minnesota  River,  with  a  view  to  its  improvement  by 
locks  aud  dams.  1571 ;  Red  Kivcr  of  the  North,  Minn.,  from  Moorhead  to  Fergus 
Falls.  1584.    

APPENDIX*  A  A. 

REPORT  OF  LIEUT.  COL.  J.  W.  BARLOW,  CORPS  OF  ENGINEERS. 

Improvements. — Tennessee  River,  1591;  French  Broad  River,  Tehn.,  1602;  Little 
Tennessee  River,  Tenn.,  1604;  Hiawassee  River,  Tenn.,  1605;  Clinch  River,  Tenn., 
1606;  Duck  River,  Tenn.,  1610;  Cumberland  River.  Tenn.  and  Ky.,  1611;  South 
Fork  of  Cumberland  River,  Ky.,  1633 ;  Caney  Fork  River,  Tenn.,  1634. 

Examination  and  survey. — Obeil's  [Obey's]  River  from  the  point  where  improve- 
ments have  heretofore  been  made  to  the  mouth  of  the  West  Fork,  Tenn.,  1636; 
Bear  Creek,  Miss,  and  Ala.  [Big  Bear  Creek,  Miss,  and  Ala.],  1639. 

EE  PORT  OF  LIEUT.  COL.  WILLIAM  E.  MERRILL,  CORPS  OF  ENGINEERS. 

Improvements. — Ohio  River,  1644  ;  operating  and  care  of  Davis  Island  Dam,  Ohic 
River,  1070;  Mouongahela  River,  W.  Va,  and  Pa.,  1676;  operating  aud  care  oi 
lock  and  dam  No.  9,  Monongahela  River,  1(F8;  Allegheny  River,  Pa.,  1680;  lock 
and  dam  at  Heir's  Island,  Allegheny  River,  1682:  ice-harbor  at  month  of  Mus- 
kingum River,  Ohio,  1683 ;  operating  and  care  of  the  locks  and  dams  on  the  Mus- 
kingum River,  Ohio,  1684. 

Examinations  and  surveys.— Ohio  River,  near  the  city  of  Evansville,  Ind.,  to  de- 
termine what,  if  anything,  will  be  necessary  to  prevent  a  change  of  the-  channel 
< -f  the  river  in  front  of  that  city,  1715;  Big  Ilockhocking  Kiver,  Ohio,  from  its 
mo'ith  to  Coolville,  171'J. 

APPENDIX  O  O. 

REPORT  OF  MAJ.  AMOS  STICKNEY,  CORPS  OF  ENGINEERS. 

Improvements.-— Falls  of  the  Ohio  and  enlargement  of  Louisville  and  Portland 
Canal,  Loniaville,  Ky.,  1723  ;  Indiana  Chute,  Falls  Of  t ho  Ohio  Kivcr,  ITJ7:  operat- 
ing and  caro  of  the  Louisville  and  Portland  Canah  1728;  Wabash  Etver]  lud.  and 
1J-,  l~3b;  White  River,  lud.,  1745;  Trade  water  River,  Ky.,  1747. 


APPENDIX  D  D. 

REPORT  OF  COL.  WILLIAM  P.  CRAIGHILL,  CORP  OF  ENGINEERS. 

IxPBOyEMgNT8.-—Qreat  Kanawha  River,  W.  Va.,  1749;  operating  and  care  of  locks 
and  dams  on  the  Great  Kanawha  River, _W.  Va.,  1756:  harbor  of  refuge  at  month 
of  Great  Kanawha  River,  W.  Va.,  1759;  Elk  River,  W,  Va.,  1760  ;  New  Kivcr,  Va. 
and  W.  Va..  BBS 

Examinations. — Gauley  River  and  Meadow  River,  W.  Va.,  1761. 
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APPENDIX  E  E. 
REPORT  OF  CAPT.  D.  W.  LOCKWOOD,  CORPS  OF  ENGINEERS. 

Improvements. — Kentucky  River,  Ky.,  1770 ;  operating  and  keeping  in  repair  locks 
and  dams  on  the  Kentucky  River,  Kv.,  1775;  Big  Sandy  River,  W.  Va.  and  Ky., 
17b6;  Guyandotte  River,  W.  Va.,  1791;  Little  Kanawha  River,  W.  Va.,  1792: 
Buckhannou  River,  W.  Va.,  1794. 

Examinations  and  surveys.— Louisa  [Levisa]  Fork  of  Sandy  River,  Va.,  1795: 
Salt  River,  Ky.,  1798. 

APPENDIX  F  F. 
REPORT  OF  CAPT.  JAMES  B.  QUINN,  CORPS  OF  ENGINEERS. 

Improvements.— Harbor  at  Dulnth,  Minn.,  1803;  harbor  at  Superior  Bay  and  St. 
Louis  Bay,  Wis.,  1809;  harbor  at  Agate  Bay,  Minn.,  1812 ;  harbor  at  Grand  Marais, 
Minn.,  1814. 

APPENDIX  G  G. 
REPORT  OF  MAJ.  CHARLES  E.  L.  B.  DAVIS,  CORPS  OF  ENGINEERS. 

Improvements. — Ashland  Harbor,  Wis.,  1817;  Outanagon  Harbor,  Mich..  1819; 
Eagle  Harbor,  Mich.,  1821 ;  establishment  and  maintenance  of  harbor-lines  in  Port- 
age Lake,  Mich.,  1822;  Marquette  Harbor,  Mich.,  1831:  harbor  of  refuge,  Grand 
Marais,  Mich.,  1832;  Manistique  Harbor,  Mich.,  1835;  Cedar  River  Harbor,  Mich., 
1835;  Meuomonee  Harbor,  Mich,  and  Wis.,  1837;  Oconto  Harbor,  Wis.,  1839;  Pen- 
saukee  Harbor,  Wis.,  1841 ;  Green  Bay  Harbor,  Wis.,  1842;  harbor  of  refuge  at  en- 
trance of  Sturgeon  Bay  Canal,  Wis.,  1844 ;  Ahnapee  Harbor,  Wis.,  1846;  Kewaunee 
Harbor,  Wis.,  1848;  Two  Rivers  Harbor,  Wis.,  1850;  Manitowoc  Harbor,  Wis., 
1851 ;  Sheboygan  Harbor,  Wis.,  1853 ;  Port  Washington  Harbor,  Wis.,  1856. 


APPENDIX  H  H. 
REPORT  OF  CAPT.  W.  L.  MARSHALL,  CORPS  OF  ENGINEERS. 

Improvements. — Harbor  of  refuge,  Milwaukee  Bay,  Wis.,  1859;  Milwaukee  Har- 
bor, Wis.,  1802;  Racine  Harbor,  Wis.,  1865 ;  Kenosha  Harbor,  Wis.,  1866;  Wauke- 
gan  Harbor,  111.,  1867;  Fox  and  Wisconsin  rivers,  Wis.,  1869;  operating  and  care  ol 
locks  and  dams  on  the  Fox  and  Wisconsin  rivers,  Wis.,  1878:  Chicago  Harbor,  111., 
18»6;  Calumet  Harbor,  111.,  1888;  Illinois  River,  111.,  1889;  Calumet  River,  111.  and 
lud.,  1896;  surveys  for  Hennepin  Canal,  1898. 


APPENDIX  1 1. 
REPORT  OF  MAJ.  8.  M.  MANSFIELD,  CORPS  OF  ENGINEERS. 

Improvements.— Charlevoix  Harbor  and  entrance  to  Pine  Lake,  Mich.,  1899 ;  Frank 
ford  Harbor,  Mich.,  1901;  harbor  of  refuge  at  Portage  Lake,  Mich.,  1903;  Man 
istee  Harbor,  Mich.,  1904 :  Ludington  Harbor,  Mich.,  1905;  Pentwater  Harbor 
Mich.,  1907 ;  White  River  Harbor,  Mich.,1908 ;  Muskegon  Harbor,  Mich.,1910 ;  Granc 
Haven  Harbor,  Mich.,  1911 :  Black  Lake  Harbor,  Mich.,  1913 :  Saugatuck  Harbor, 
Mich.,  1914;  South  Haven  Harbor,  Mich.,  1916;  Saint  Joseph  Harbor,  Mich.,  1917 
Michigan  City  Harbor,  Ind.,  1919. 

APPENDIX  J  J. 
REPORT  OF  LIEUT.  COL.  O.  M.  POE,  CORPS  OF  ENGINEERS. 

Impronemrnts.— 8t.  Mary's  Falls  Canal  and  River,  Mich.,  1924;  operating  and  car 
of  St.  Mary's  Falls  Canal,  Mich.,  19*7  ;  Dry-dock  at  St.  Mary's  Falls  Canal,  Mich. 
1953;  Hay  Lake  Channel,  St.  Mary's  River,  Mich.,  1954;  harbor  at  Sheboygan 
Mich.,  19."»8;  harbor  at  Thunder  Bay,  Mich.,  1961;  harbor  at  Au  Sable,  Mich.,  1962 
Saginaw  River,  Mich.,  1963 ;  harbor  of  refuge  at  Sand  Beach,  Lake  Huron,  Mich. 
19t>pi;  steam-launch  or  t  ug  for  harbor  of  refuge  at  Sand  Beach,  Lake  Huron,  Mich. 
1972;  ice-harbor  of  refuge  at  Belle  River,  Mich.,  1972;  Clinton  River,  Mich.,  1973 
St  Clair  Flats  Canal,  Mich.,  1975;  operating  and  care  of  St.  Clair  Flats  Canal 
Mich.,  1976;  Grosse  Point  Channel,  Mich.,  1978;  Detroit  River,  Mich.,  1978. 
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APPENDIX  K  K. 

REPORT  OF  MAJ.  L.  COOPER  OVERMAN,  CORPS  OP  ENGINEERS. 

Improvfments. — Monroe  Harbor,  Mich.,  1981 ;  Toledo  Harbor,  Ohio,  1983  ;  Port  Clin- 
ton Harbor,  Ohio,  1986;  Sandusky  City  Harbor,  Ohio,  1988;  Sandusky  River,  Ohio, 
1996;  Huron  Harbor,  Ohio,  1997;  Vermillion  Harbor,  Ohio,  1998:  Black  River 
Harbor,  Ohio,  1999 ;  Rocky  River,  Ohio,  2001 ;  Cleveland  Harbor,  Ohio,  2001 ;  Fair- 
port  Harbor,  Ohio,  2011 ;  Ashtabula  Harbor,  Ohio,  2013 ;  Conneaut  Harbor,  Qhio, 
2015. 

APPENDIX  L  L. 

REPORT  OF  CAPT.  FREDERICK  A.  MAHAN,  CORPS  OF  ENGINEERS. 

Improvements.— Erie  Harbor,  Pa.,  2017 ;  Dunkirk  Harbor,  N.  Y.,  2024;  Buffalo 
Harbor,  N.  Y.,  2028;  Niagara  River,  N.  Y.,  2056;  Wilson  Harbor,  N.  Y.,2057;  Olcott 
Harbor,  N.  Y.,  2059;  Oak  Orchard  Harbor,  N.  Y.,  2062. 

Examination  and  Survey.— Tonawanda  Harbor  and  Niagara  River,  N.  Y.,  between 
Black  Kuck  and  Tonawanda,  with  a  view  to  a  16-foot  channel,  2064. 

APPENDIX  M  M. 

REPORT  OF  CAPT.  CARL  F.  PALFREY,  CORPS  OF  ENGINEERS. 

Improvements.— Charlotte  Harbor,  N.  Y.,2069;  Pultneyville,  N.  Y.,  2073;  Great 
.Sodus  Harbor,  N.  Y.,  2075;  Little  Sodns  Harbor,  N.  Y.,  2079;  Oawego  Harbor,  N. 
Y.f  2082 ;  Sackett's  Harbor,  N.  Y.f  2086. 


APPENDIX  N  N. 

REPORT  OF  MAJ.  MILTON  B.  ADAMS,  CORPS  OF  ENGINEERS. 

Improvements.— Ogdensburgh  Harbor,  N.  Y.,  2089 ;  Grass  River  (at  Massena),  N.  Y., 
*fctt;  breakwater  at  Rouse's  Point,  Lake  Champlain,N.  Y.,2093;  Swanton  Har- 
bor, Vt.,  2094  ;  breakwater  at  Gordon's  Landing,  Lake  Champlain,  Vt.,  2095 ;  Tlatts- 
burgh  Harbor,  N.  Y.,2097;  Burlington  Harbor,  Vt.,  2098;  Otter  Creek,  Vt., 2100; 
Ticouderoga  River,  N.  Y.,2101 ;  Narrows  at  Lake  Champlain,  N.  Y.  and  Vt.,2108. 

APPENDIX  O  O. 

REPORT  OF  COL.  G.  H.  MENDELL,  CORPS  OF  ENGINEERS. 

• 

Improvements.— Oakland  Harbor,  Cal.,  2105  ;  Redwood  Harbor,  Cal.,  2108 ;  survey  of 
Sau  Francisco  Harbor,  San  Pablo  and  Suisun  bays,  Straits  of  Carquinez,  and 
mouths  of  Sacramento  and  San  Joaquin  rivers,  Cal.,  2108. 


APPENDIX  P  P. 

REPORT  OF  MAJ.  W.  H,  H.  BENYAURD,  CORPS  OF  ENGINEERS. 

Improvements.— Wilmington  Harbor,  Cal.,  2111 ;  San  Diego  Harbor,  Cal.,  2114. 
Examination  and  Surveys.— Entrance  and  outer  bar  at  San  Diego,  Cal.,  2114 ; 
Newport  Harbor,  Cal.,  2118 ;  San  Pedro  Bay,  Cal.,  2122. 


APPENDIX  Q  Q. 

REPORT  OF  MAJ.  WILLIAM  H.  HEUER,  CORPS  OF  ENGINEERS. 

Improvements. — San  Joaquin  River,  Stockton  and  Mormon  sloughs,  Cal.,  2129; 
Mokelnmue  River,  Cal.,  2131;  Sacramento  and  Feather  rivers,  Cal.,  2132 ;  Peta- 
loma  Creek,  Cal.,  2133;  Humboldt  Harbor  and  Bay,  Cal.,  2135. 
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APPENDIX  R  R. 
REPORT  OF  CAPT.  WILLARD  YOUNG,  CORPS  OF  ENGINEERS. 

Improvements.— Mouth  of  Coquille  River,  Oregon,  2137;  entrance  to  Coos  Bay,  Ore- 
gon, 2141 ;  Umpqua  River,  Oregon,  2144;  eutrance  to  Yaquina  Bay,  Oregon,  214G. 
Examination  and  Survey.— Tillamook  Bay  and  Bar,  Oregon,  2150. 


APPENDIX  S  S. 

REPORT  OF  MAX  THOMAS  II.  HANDBURY,  CORPS  OF  ENGINEERS. 

Improvements. — Mouth  of  the  Cokiiubia  River,  Oregon  and  Wash.,  2155;  construc- 
tion of  canal  at  the  Cascades,  Columbia  River,  Oregon,  2101 ;  Cbebalis  River,  Wash., 
2174  :  Skagit,  Steilaquamish,  Nootsack,  Suohomish,  and  Suoquahnie  rivers,  Wash., 
21*0;  gauging  waters  of  the  Columbia  River,  Oregon,  2177. 

Examinations. — Wood  River,  Oregon,  2177  ;  Link  River,  Oregon,  2179. 

APPENDIX  T  T. 

REPORT  OF  MAJ.  WILLIAM  A.  JONES,  CORPS  OF  ENGINEERS. 

Improvements.— Columbia  and  Lower  Willamette  Rivers,  below  Portland,  Oregon, 
2185;  Upper  Willamette  River,  Oregon,  2187;  Upper  Colombia  anil I  Snake  Rivers, 
Oregon  ami  W;i>h.,  21d8;  Lower  Clearwatci  Maho,  •Jl'-'J  ;  Cowlitz  River, 

Wash.,  21WT. 


PART  IV. 

APPENDIX  TT  IT. 

■ 

REPORTS  OF  THE  MISSISSIPPI  RIVER  COMMISSION. 

Q.  A.  Gii.lmore,  Colonel  of  Engineers,  Bvt.  Maj.  Gen.  U.  S.  A.  (president  until  bis 
death,  April  7,  1*88), 

C.  B.  Comstock,  Lieut.  Col.  of  Engiueers,  Bvt.  Brig.  Gen.  U.  S.  A.  (president  from 
April  10, ,1888), 
Charles  R.  Suter.  Lieut.  Col,  of  Knuinet ts,  U.  S.  A., 
O.  H.  Ernm    Major  of  Kngiin-ers,  U.  S,  A,  |  from  May  15,  1888), 
Mr.  Henry  Mitchell,  V.  S.  Coast  and  Geodetic  Survey, 
Mr.  H.  M.  Hakkod,  Civil  Engineer, 
Mr,  S.  W.  Ferguson,  Civil  Engineer, 
Mr.  Robert  S.  Taylor, 

Commiaaionera. 

Report  of  operations  from  July  1  to  Novembek  1.  1887— 

Surveys,  construction,  2191 ;  first  district,  second  district,  2192;  third  district,  2193 
fon nli  district,  money "statgjjjejjtj  21'J4;  operations  in  the  first  district,  ^l'J."> ;  opcr 
ation-»  in  tlie  M't'oml  district,  22'.K>. 

Annual  report  for  the  fiscal  year— 

Snrvey  and  examinat  ions,  2214 ;  Contraction— General .  service,  first  district,  2214 
second  district,  third  district,  2215 ;  fourth  district,  2217 ;  remarks,  2218  ;  list  of  ap- 
pendices, list  of  plates,  22  ID;  ell'eet  of  overflow  on  velocity  and  Hood  height,  2220 
elevatious  and  descriptions  of  secondary  triangulation  stations,  Cairo  to  Donald 
son ville,  2^2  ;  geographical  positions  of  tertiary  points.  Keokuk  to  Cairo.  2 J  H 
lligh-water  marks  of  1 — '.•J-'..0;  low-water  gau^e-rcadin;^,  1^7-^s,  22-M  ;  laUloo 
low-uater  soundings  on  bars.  IhhV 87, 2251;  rofmrt  of  committee  on  const  rue  t  inn 
•-.'.'  » 2 ;  operations  in  the  first  district,  2202;  operations  in  the  second  district,  2270" 
operations  in  the  thud  district,  2270 ;  operations  in  t he  foarth  district,  2.".»t. 
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APPENDIX  V  V. 

REPORT  OF  THE  MI8SOURI  RIVER  COMMISSION. 

Cfiarlks  R.  Sitter,  Lieut.  Col,  of  Engineers,  U.  S.  A.,  president, 
Alex.  Mackenzie,  Major  of  Engineers,  U.  S. 
0.  H.  Ernst,  Major  of  Engineers,  U.  S.~X7, 
Mr.  G.  C.  Buoadhkad, 
Mr.  Wm.  J.  Bkoatch, 

Commiamnen. 

Surveys,  construction,  2313;  plant,  surveys  at  special  localities,  recommendations, 
2314;  money  statement,  2315 ;  report  of  the  secretary,  2317;  report  of  the  secretary 
on  precise  leveling,  2327  ^description  of  elevations  and  bench-marks,  2328 ;  phys- 
ical data,  23.V>;  rt-port  of  tbo  president,  235»! ;  reports  of  operations  by  assistant 
engineers,  2357,  2309. 

APPENDIX  W  W. 

BRIDGING  NAVIGABLE  WATERS  OF  THE  UNITED  STATES. 

Report  of  the  Board  of  Engineers  relative  to  the  construction  of  certain  bridges 
across  the  Missonri,  Mississippi,  and  Illinois  rivers,  2371  1  bridgo  across  Stateu  LsU 
and  Som)d,  known  as  Arthur  Kill,  2421;  report  of  Board  of  Engineers  on  Senate 
bill  No.  l-QO,  Fiftieth  Congress,  lirst  session,  toanthorizo  the  construction  of  a  bridge 
across  the  waters  of  Arthur  Kill  at  or  near  the  town  of"  Westtield,  Staten  Island, 
2430  ,  highway  bridge  across  that  part  of  the  waters  of  Lake  Champlain  lying  be- 
tween the  towns  of  North  Hero  and  Albnrgli,  Vt.,  2431 ;  bridge  of  the  Kansas  City, 
Topeka  and  Western  Railroad  Company  across  Missouri  River  at  Sibley,  Mo.,  2431; 
bridge  of  the  Chicago,  Saint  Louis  and  New  Orleans  Railroad  Company  across  tho 
Ohio  River  at  Last  Cairo,  K.y.,  2436;  free  wagon  bridge  across  the  Cumberland 
River  near  the  city  of  Nashville,  Tenn.,  2438  ;  bridge  of  the  Ohio  River  Railroad 
Company  across  Great  Kanawha  River,  near  Point  Pleasant,  \V.  V a.,  2444;  bridgo 
across  tlie  west  channel  of  the  Detroit  River,  to  connect  Belle  Island  Park  with  tho 
mainland,  2450  ;  international  bridge  of  the  Sanlt  Sainte  Marie  Bridge  Company 
across  Sainte  Mario  River,  2456;  bridge  of  the  Nebraska  Railway  Company  across 
Missouri  River  at  Nebraska  City,  2404  ;  combined  railway  aud  wagon  bridge  of  the 
Omaha  and  Council  Bluffs  Railway  and  Bridgo  Company  across  Missouri  River 
between  Omaha,  Nebr.,  and  Council  Bluffs,  Iowa,  240/  ;  bridge  of  the  New  York 
and  Long  Island  Bridge  Company  across  the  East  River  between  the  city  of 
New  York  and  Long  Island,  24/0;  bridge  of  the  Ohio  Valley  Railway  Com^ 
pany  across  the  Trade  water  River,  Ky-,  2472  ;_  bridge  of  the  Sioux  City  Bridge 
Company  across  tho  Missouri  River  at  Sioux  City,  Iowa,  2474;  highway  bridgo 
of  the  Central  Railway  and  Bridgo  Company  of  Newport,  Ky;,  across  the  Ohio 
River,  between  Cincinnati.  Ohio,  and  Newport,  Ky.,  24*0 ;  bridges  of  the-  Peor- 
ia Pacific  Railroad  Company  across  the  Sunflower  and  Yazoo  rivers,  24S5;  high 
►ridge  across  the  Mississippi  Hirer  at  JJnbnqne,  Iowa,  2492 ;  bridge  of  the  Ohio 


Connecting  .Railway  Uompany  across  the  Ohio  River,  near  the  mouth  of  Cork's 
Ulegher 

panv  across  the  Tombigbee  River  at  Waverly,  Miss.,  2507  ;  bridge  of  the  Memphis 
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Run,  in  Allegheny  Connty,  Pa.,  24U7  ;  bridge  of  the  Georgia  Pacific  Railway  Coih> 


and  Charleston  Railroad  Uompany  across  t be  Tennessee  River  at  Chattanooga, 
Tenn.,  2510;  bridge  of  the  Kansas  City  and  Memphis  Railway  and  Bridge  Company 
across  the  Mississippi  River  at  Memphis,  Tenn.,  2514;  reports  respecting  interfer- 
ences with  navigation  by  bridges,  causeways,  and  other  structures,  252.*). 

APPENDIX  X  X. 

OCCUPANCY  AND  INJURY  TO  PUBLIC  WORKS  BY  CORPORATIONS  AND 

INDIVIDUALS,  2fe7. 

APPENDIX  Y  Y. 

REPORT  OF  MAJ.  G.  J.  LYDECKER,  CORPS  OF  ENGINEERS. 

Ihpkovf.mkxts. — Washington  Afjueduct,  2749 ;  increasing  the  water  supply  of  the 
.  in-  of  Washington,  I).  (J.,  275-);  erection  of  fish-ways  at  the  Great  Fall's  of  the 
Potomac,  27U',. 
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XXII    EXTRACT  FROM  ANNUAL  REPORT  OF  SECRETARY  OF  WAR. 

The  Potomac  Flats — In  execution  of  the  plan  projected  for  this  im- 
provement, there  has  been  dredged  a  channel  from  350  to  550  feet  wide 
and  20  feet  deep,  between  Georgetown  and  Giesboro  Point.  The  Wash- 
ington channel  has  been  dredged  to  a  width  of  350  feet  and  20  feet  deep, 
all  the  material  being  deposited  on  the  flats,  and  up  to  the  present  time 
about  544  acres  have  been  reclaimed  from  the  overflow  of  ordinary  high 
tide.  Of  the  12,000,000  cubic  yards  required  to  raise  the  flats  to  the  pro- 
posed height  of  3  feet  above  the  highest  freshets,  about  6,511,000  have 
been  deposited.  On  June  30,  1888,  the  expenditure  for  this  improve- 
ment amounted  to  $1,247,495,  less  than  half  the  estimated  cost  of  the 
whole  work. 

A  communication  was  transmitted  to  the  House  of  Representatives 
February  18, 1888,  calling  attention  to  the  probability  of  damage  to  this 
improvement,  as  well  as  to  the  water  front  of  the  city,  from  ice  gorges 
and  freshets  and  to  the  necessity  of  rebuilding,  without  delay,  the 
Long  Bridge,  with  wide  spans  and  open  piers,  offering  the  least  resist- 
ance to  the  flow  of  water  in  order  to  avert  such  damage.  The  right  U> 
repeal  or  annul  the  act  of  June  21,  1870,  permitting  the  Baltimore  and 
Potomac  Railroad  to  use  this  bridge  was  reserved  to  Congress. 

Attention  is  called  to  the  report  upon  the  construction  of  roads  and 
bridges  in  the  Yellowstone  National  Park,  and  to  the  necessity  of 
further  appropriation  for  this  purpose.  The  number  of  visitors  in- 
creases yearly,  and  in  order  that  the  Park  may  be  fully  maintained  for 
the  purpose  for  which  Congress  intended  it,  its  various  objects  of  in. 
terest  should  be  made  readily  accessible.  Owing  to  the  lateness  of  the 
session  at  which  appropriations  are  frequeutly  made  by  Congress,  the 
season  when  expenditures  can  be  made  here  to  the  best  advantage  is- 
lost  for  the  fiscal  year.  It  is  therefore  recommended,  in  order  that 
work  may  be  done  at  the  most  favorable  time  of  the  year,  that  appro- 
priations for  this  object  be  made  without  limit,  as  is  the  case  with  the 
items  of  the  river  and  harbor  acts. 

The  small  appropriation  stated  in  the  estimates  for  surveys  required 
for  military  purposes,  for  the  publication  of  maps,  including  lake  charts 
and  local  surveys,  and  for  additions  to  the  engraved  plates  for  the  use 
of  the  War  Department,  is  earnestly  recommeuded. 

BRIDGES  OVER  NAVIGABLE  WATERS. 

Attention  is  called  to  a  recommendation  in  my  report  of  1885,  and 
repeated  in  the  reports  of  1886  and  1887,  that  action  is  required  on  the 
part  of  Congress  in  the  case  of  navigable  streams  within  the  limits  of  a 
State.  Until  Congress  assumes  control  of  such  subject  the  power  of  a 
State  over  bridges  across  navigable  streams  within  its  limits  is  plenary. 

The  Attorney-General  has  decided  that  section  8  of  the  River  and 
Harbor  act  of  1884  does  not  prevent  the  erection  of  bridges  that  obstruct 
such  streams ;  and  the  ninth  and  tenth  sections  of  the  River  and  Harbor 
act  of  1888  seem  only  to  authorize  the  bringing  of  suits  and  a  punish. 
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War  Department, 
Washington  City,  November  30,  1888. 

•  •••••• 

ENGINEER  BUREAU. 

The  attention  of  Congress  is  again  invited  to  the  defenseless  condi- 
tion of  our  sea  coast  and  lake  frontiers.  Tb*».  last  appropriation  for  the 
permanent  defenses  of  the  country  was  made  in  1875,  and  has  long 
sine**  been  exhausted.  The  importance  of  immediate  and  liberal  action 
looking  to  the  effective  defense  of  our  principal  sea-ports  has  been  fully 
set  forth  in  previous  reports,  especially  in  that  of  November  30,  1880. 
It  would  appear  now  more  important  than  ever  that  such  action  should 
be  taken  at  the  second  session  of  the  present  Congress  in  view  of  the 
fact  that  the  last  session  gave  appropriations  lor  the  construction  of 
heavy  ordnance.  Without  heavy  platforms,  strong  armored  protection, 
and  other  permanent  emplacements,  these  guns  and  mortars  when  fin- 
ished will  be  of  comparatively  little  use. 

The  building  of  modern  gun  and  mortar  batteries  requires  longer 
periods  of  time  than  the  construction  of  the  armament.  It  would  ap- 
pear the  part  of  wisdom  that  the  preparation  of  these  two  important 
components  of  a  well  equipped  defense  should  proceed  simultaneously. 
For  the  begiuning  of  the  construction  of  such  defenses  an  appropria- 
tion of  $2,840,000  is  asked  tor. 

For  the  preservation  and  repair  of  the  existing  works,  many  of  which 
are  still  of  great  value  for  secondary  defense  or  as  important  parts  of 
the  contemplated  new  primary  defense,  no  funds  have  been  available 
since  the  appropriation  of  March  3,  1885.  The  consequent  rapid  and 
extensive  deterioration  is  fully  set  forth  in  the  report  of  the  Chief  of 
Engineers.  For  the  preservation  and  repair  of  existing  works  $200,000 
is  requested. 

Torpedoes  and  submarine  mines  are  now  acknowledged  by  all  nations 
to  be  absolutely  necessary  to  the  efficient  defense  of  harbors  and  sea- 
ports. For  the  purchase  of  these,  and  the  necessary  appliances  for 
operating  them,  for  experimenting  to  ascertain  the  best  of  the  many 
torpedo  inventions,  and  for  the  continuing  of  the  construction  of  the 
necessary  casemates,  cable  galleries,  etc.,  for  working  the  submarine 

XIX 

ENG  88  III 

Digitized  by^ 


ANNUAL  REPORT 

OF  THE 


CHIEF  OF  ENGINEERS, 

UNITED  STATES  ARMY. 


18  8  8. 


ENG   1 


• 

Digitized  by  Google 


Digitized  by  Google 


REPORT 

OF  . 


THE  CHIEF  OF  ENGINEERS, 


UNITED    STATES  ARMY. 


Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Washington,  IK  C,  October  1,  1888. 

Sir:  I  have  the  honor  to  present  for  your  information  the  following 
report  apon  the  duties  aud  operations  of  the  Engineer  Department  for 
the  fiscal  year  ending  Juue  30,  1888 : 

OFFICERS   OF   THE   CORPS   OF  ENGINEERS. 

The  number  of  officers  holding  commissions  in  the  Corps  of  Engineers, 
United  States  Army,  at  the  end  of  the  fiscal  year  was  107. 

Siuce  the  last  auuual  report  the  Corps  has  lost  by  retirement,  death, 
and  resignation  five  of  its  officers:  Brig.  Gen.  James  C.  Duaue,  who 
was  retired  June  30,  1888,  under  the  provisions  of  section  1  of  the  act 
of  Congress  approved  June  30, 1882;  Cok  Quincy  A.  Gillmore,  who  died 
at  Brooklyn,  N.  Y.,  April  7,  1888;  Capt.  George  M.  Wheeler,  who  was 
retired  June  15, 1888,  in  conformity  with  section  1251  Revised  Statutes; 
Capt.  Albert  H.  Payson,  who  resigned  December  1,  1887  j  and  Lieut. 
Oscar  T.  Crosby,  who  resigued  October  22,  1887. 

There  have  been  added  to  the  Corps  three  second  lieutenants :  two 
by  promotion  of  graduates  from  the  Military  Academy,  and  one  by 
transfer  from  the  line.  Three  additional  second  lieutenants  were  ap- 
pointed from  the  Military  Academy  to  date  from  June  11,  1888,  but 
they  did  not  become  available  for  duty  until  after  the  close  of  the  fiscal 
year,  and  are  therefore  not  iucluded  in  the  strength  of  the  Corps. 

On  the  30th  of  June,  1888,  the  officers  were  distributed  as  follows : 

Office  Chief  of  Engineers   4 

fortification*  and  river  and  harbor  works  -.   '20 

Fortifications,  riveraud  harbor  works,  Board  of  Engineers,  and  Board  of  Visitors..  2 
Fortifications,  river  and  harbor  works,  Board  of  Engineers,  and  supervising  en- 

Kiuwr   1 

Fortification*,  Board  of  Engineers,  post  of  Willets  Point,  Engineer  School  of  Ap- 

piiraiiou,  and  Battalion  of  Engineers   I 

fortifications,  river  and  harbor  works,  and  light-bonne  doty   2 

fortifications,  river  and  harbor  work*,  and  supervising  engineer   1 

£i*«rand  hart>or  works   22 

Kiter  and  harbor  works  and  light-house  duty   4 

Biver  and  harbor  works  and  engineer  officer,  military  division   1 

and  harbor  work*,  Mississippi  River  Commission,  and  Missouri  Kiver  Com- 
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River  and  harbor  works  and  Missouri  River  Commission  

Mississippi  River  Commission,  Missouri  River  Commission,  and  light -house  duty 

Board  of  Engineers,  Board  of  Visitors,  and  Light-House  Hoard  

Board  of  Engineers  aud  Board  of  Visitors  

Board  of  Engineers,  Board  of  Visitors,  and  Mississippi  Rivei  Commission  ...i.. 

Public  buildiugs  and  grounds  

Washington. Aqueduct  

Battalion  of  Engineers  aud  Engineer  School  of  Application   12 

Under  orders   8 

Leave  of  absence   fi 

Detached,  on  duty  as  engineer  officers  of  military  departments,  with  Light-House 
Establishment,* at  Military  Academy,  with  Board  of  Commissioners  of  the  Dis- 
trict of  Columbia,  with  the  Mississippi  and  Missouri  River  Commissions,  and 
at  U.  S.  Iufautry  aud  Cavalry  School   20 

107 

The  officers  detached  were  on  duty  as  follows: 

Col.  John  G.  Parke,  Superintendent  Military  Academy   I 

Maj.  David  P.  Heap,  engineer  third  light-honse  district   I 

Maj.  William  Ludlow,  engineer  fourth  light-house  district   1 

Maj.  Charles  W.  Raymond,  Engineer  Commissioner  of  the  District  of  Columbia.  1 

Maj.  William  S.  Stanton,  engineer  first  and  second  light-house  districts   1 

Maj.  James  F.  Gregory,  engineer  secretary  of  the  Light-House  Board   I 

Capt.Johu  C.  Mallery,  engineer  fifth  and  sixth  light-house  districts   1 

Capt.  Charles  F.  Powell,  secretary  aud  disbursing  officer  of  the  Mississippi  River 

Commission    1 

Capt.  John  G.  D.  Knight,  instructor  of  engineering  at  the  U.  S.  Infantry  aud  Cav- 
alry School   1 

Capt.  Philip  M.  Price  and  Lieut.  John  Biddle,  on  duty  with  Compauy  E,  Bat- 
talion of  Engineers,  aud  at  the  Military  Academy...*.   2 

Capt.  Thomas  W.  Symons  and  Lieut.  James  L.  Lusk,  assistants  to  the  Engineer 

Commissioner  of  the  District  of  Columbia   2 

Lieut.  Theodore  A.  Bingham,  secretary  and  disbursing  otlicer  of  the  Missouri 

River  Commission   1 

Lieuts.  Gnstnv  J.  Fiebeger,  George  W  Goethals,  aud  Eugene  J.  Spencer,  on  duty 

at  the  Military  Academy    3 

Lieut.  John  Millis,  assistant  to  engineer,  third  light-house  district   1 

Lieut.  William  C.  Laugfitt,  engineer  otlicer  Department  of  the  Columbia   1 

Lieut.  Hiram  M.  Chittenden,  engineer  officer  Department  of  the  Platte   1 

.  — — 

20 

SEA-COAST  AND  LAKE  FRONTIER  DEFENSES. 

The  act  of  February  10,  1S75,  gave  the  last  appropriation  for  the 
construction  of  permanent  defenses.  Upon  the  expenditure  of  that  ap- 
propriation all  construction  work  ceased.  The  wisdom  of  providing  for 
the  public  defense  in  time  of  peace,  and  while  the  Government  is  in  a 
condition  of  financial  prosperity,  would  appear  to  be  too  self-evident  to 
need  further  demonstration.  The  matter  has  received  the  earnest  at- 
tention of  my  predecessors  for  years  past;  their  recommendations,  as 
set  forth  in  their  printed  annual  reports,  are  exhaustive  and  are  fully 
concurred  in  by  me. 

Attention  is  again  invited  to  the  detailed  estimates  for  the  construc- 
tion of  gun  and  mortar  batteries,  prepared  by  The  Board  of  Engineers, 
and  printed  on  page  11  of  the  last  annual  report.  The  total  is  pre- 
sented in  the  estimates  herewith,  as  are  also  estimates  for  the  construc- 
tion of  torpedo  casemates  and  galleries,  and  for  the  purchase  of  torpedo 
material  for  the  defense  of  our  chief  sea-ports. 

The  acts  of  1870,  1877,  1878,  1870,  and  1880  appropriated  each  year 
for  the  protection,  preservation,  and  repair  of  fortifications  and  other 
works  of  defense,  $100,000;  the  aets  of  1881, 1882,  LS83,  and  1884  gave 
annually  $175,000,  aud  the  act  of  1885,  $100,000.   This  latter  was  the 
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last  appropriation,  and  was  practically  exhausted  by  the  end  of  the 
fiscal  year  for  which  it  was  appropriated.  The  estimates  of  this  office 
for  the  fiscal  years  ending  June  30,  1887,  18H8,  aud  1S89,  were  8175,000 
each,  and  the  estimate  for  the  fiscal  year  ending  June  30, 1890,  has  been 
iucreased  by  $25,000  to  cover  additional  damage  and  deterioration  in- 
cident to  over  two  years  of  absolute  neglect.  The  failure  to  obtaiu  any 
appropriations  for  1887  necessitated  the  practical  abandonment  of  all 
permaneut  and  other  defenses  where  there  were  no  garrisons,  or  where 
ordnance  sergeauts  could  not  be  detailed  to  take  charge.  Portable 
property  was  secured  as  well  as  possible  and  the  fort-keepers  dis- 
charged. 

Neglect  of  any  structure,  however  massive  or  well  built,  results  in 
more  or  less  rapid  deterioration,  and  we  find  to-day  everything  con- 
nected with  our  permanent  defenses,  which  are  dependent  upon  annual 
appropriations  for  their  maintenance  and  repair,  going  to  rack  and  ruin ; 
slopes  overgrown  with  grass  and  weeds  and  gullied  by  the  raiu;  walks 
and  roads  ragged  and  nntrimmed  and  full  of  holes  and  breaks;  ditches 
and  drains  tilled  up  or  fallen  in  and  pools  of  stagnant  water  on  the 
parades  and  in  the  casemates ;  the  sewers  in  bad  order  with  the  conse- 
quent evils;  mortar  and  cement  falling  from  the  joints  of  masonry  for 
want  of  repointing;  timber  guu  and  ammunition  platforms  rotten  oi 
decayed,  and  permaneut  concrete  or  masonry  platforms  settling  or  out 
of  plumb,  thus  preventing  the  proper  service  of  the  guns;  casemates 
ami  quarters  leaky,  unhealthy,  and  uninhabitable;  magaziues  damp 
aud  useless  f  revetment  walls  on  water  fronts  failiug  down,  aud  waves 
making  serious  and  rapid  encroachments  on  valuable  ground,  thus 
impairing  eligible  sites  for  future  works,  and  generally  about  the  un- 
prrisoned  forts  an  appearance  of  total  abandonment  and  decay,  aud 
from  the  commanders  of  garrisoned  forts  continued  and  urgent  appeals 
to  keep  the  works  in  proper  repair  for  the  comfort  aud  convenience  of 
the  garrison  aud  the  efficient  use  of  the  armaments. 

Many  of  these  works  are  still  of  value,  either  in  themselves  directly 
for  minor  defense,  or,  in  connection  with  new  works  projected  for  the 
defense  of  our  harbors.  The  estimate  submitted  is  for  the  preservation 
and  repair  of  such  fortifications  as  are  still  of  value. 


ESTIMATES  OF  APPROPRIATIONS  REQUIRED  FOR  1889-MH). 


For  construction  of  gnn  and  mortar  batteries  for  defense  of  our  chief  sea- 

.  P»rt«   f-2,840,000 

tor  protection,  preservation,  and  repair  of,  and  preparation  of  plans  for, 

fortifications  for  which  there  may  be  no  special  appropriation  available.  200, 000 

For  purchase  of  submariue  mines  and  necessary  appliances  to  operate 

them  for  closing  the  channels  leading  to  our  principal  sea-ports   300,000 

r'»r  ueedful  casemates,  cable  galleries,  etc.,  to  render  it  possible  to  oper- 
ate submarine  mines   1,500,000 

lr»r  continuing  torpedo  experiments  and  for  practical  instruction  of 

n^ineer  troops  in  the  details  of  service   30, 000 

For  torpedo  shed  at  San  Fraucisco  Harbor   23,000 


Total   4.952,000 


THE  BOARD  OF  ENGINEERS. 

The  Board  of  Engineers  stationed  in  New  York  City  consisted  of  Col. 
Thomas  Lincoln  Casey,  Col.  Henry  L.  Abbott,  Col.  William  P.  Craig- 
Ml,  (Jol.  Cyrus  B.  Comstoek,  Lieut.  Col.  David  C.  Houston,  Lieut.  Col. 
Walter  McFarland,  Maj.  William  EL  King,  and,  when  so  ordered,  the 
officer  in  charge  of  the  work  under  consideration. 
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During  the  fiscal  year  tue  Board  has  considered  the  questions  referred 
to  it  by  the  Chief  of  Engineers,  and  of  the  reports  submitted  the  follow- 
ing is  a  brief  summary: 

1887,  July  5.  Relative  to  the  cutting  down  of  cribs  of  the  Buffalo 
Breakwater  to  receive  masonry  superstructure. 

July  11.  Improvement  of  Shrewsbury  River,  New  Jersey. 

July  19.  Improvement  of  Aransas  Pass,  Texas. 

July  19.  On  design  for  a  disappearing  gun  carriage  by  Maj.  M.  B. 
Adams,  Corps  of  Engineers. 

August  2.  Estimates  for  appropriations  for  coast  defenses,  including 
submarine  mines,  for  the  fiscal  year  ending  June  30,  1889. 

October  24.  Submarine  defenses  of  New  York  Harbor. 

November  11.  Improvement  of  Brazos  River,  Pass  Cavallo,  and 
Brazos  Santiago,  Texas. 

November  11.  Submariue  defenses  of  Boston  Harbor. 

December  20.  Study  for  a  typical  mortar  battery. 

1888,  January  3.  In  relation  to  Senate  bill  No.  02,  Fiftieth  Congress, 
first  session,  to  provide  for  fortifications  and  other  sea-coast  defenses. 

January  17.  Submarine  defenses  of  San  Francisco  Harbor. 

January  20.  In  relation  to  Senate  bill  No.  1241,  Fiftieth  Congress, 
first  session,  to  prevent  obstructive  or  injurious  deposits  in  New  York 
Harbor. 

February  10.  Deepening  of  chaunels  in  New  York  Harbor. 

February  11.  In  relation  to  Senate  bill  No.  1448  aud  House  bill  No. 
4923,  Fiftieth  Congress,  first  session,  for  the  establishment  of  a  Bureau 
of  Harbors  and  Water  ways. 

March  10.  On  the  paper  of  Prof.  L.  M.  Haupt,  of  the  University  ol 
Pennsylvania,  relative  to  the  physical  features  at  harbor  entrances. 

March  10.  Improvement  of  the  Arkansas  River. 

March  10.  Estimates  for  placing  Fort  Moultrie  in  a  state  of  defense. 

April  10.  On  leasing  Government  lands  at  Sandy  Hook  for  hotel 
purposes. 

April  25.  Same  subject. 

May  4.  Ou  proposed  right  of  way  to  the  Birmingham,  Mobile,  ami 
Navy  Cove  Harbor  Railroad  Company  across  the  military  reservation 
at  Fort  Morgau,  Ala. 

June  15.  On  desigu  for  a  disappearing  gun-carriage  by  Maj.  M.  B 
Adams,  Corps  of  Engineers. 

June  15.  Submarine  defenses  of  Hampton  Roads. 

In  the  performance  of  the  duties  of  the  Board,  the  following  persona 
examinations  by  committees  were  made: 

1887,  July  7.  Visit  to  the  forts  in  New  York  Harbor  in  connect ioi 
with  locations  for  torpedo  casemates. 

1888,  May  3.  Attendance  at  the  annual  examination  of  officers  at  tin 
Engineer  School  of  Application,  Willets  Point,  N.  Y. 

June  22.  Annual  inspection  of  the  Engineer  School  of  Application 
Willets  Point,  N.  Y. 

In  addition  to  their  duties  with  The  Board  of  Engineers  the  individual 
members  have  been  otherwise  engaged  as  follows  : 

Col.  Thos.  Lincoln  Casey,  the  President  of  the  Board,  has,  as  i 
member  of  the  Light  House  Board  under  the  Treasury  Department 
attended  the  meetings  of  the  Board  from  time  to  time  iu  Washington 
He  continued  in  charge  of  the  Washington  National  Monument  unti 
April  4,  1S88,  when  he  was  relieved  at  his  own  request.  He  remaiue< 
in  charge  of  the  construction  of  the  State,  War,  and  Navy  Department 
buildiug  until  May  31,  1888,  at  which  date  the  accounts  and  office  wer 
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closed  and  his  filial  report  rendered  to  the  Secretary  of  War.  He  has 
also  served  as  a  member  of  the  Board  of  Visitors  to  the  Engineer  School  v 
of  Application  at  Willets  Point;  as  a  member  of  Board  of  Engineer 
Officers  on  bridges  across  the  Arthur  Kill,  Staten  Island,  New  York  : 
ami  upon  special  boards  for  the  examination  of  officers  of  the  Corps 
of  Eugineers  for  promotion. 

Col.  Henry  L.  Abbot  has  continued  in  charge  of  certain  experiments 
with  torjiedoes  and  as  a  member  of  the  Board  of  Officers  and  Civilians 
oh  Coast  Defense.  He  has  served  as  a  member  of  the  Board  of  Visi- 
tors to  the  Engineer  School  of  Application  aud  of  special  boards  for  the 
♦'lamination  of  officers  of  the  Corps  of  Engineers  for  promotion,  and  on 
lioard  to  report  ou  plan  aud  location  of  bridge  across  the  Mississippi 
Uiver  at  Dubuque,  Iowa.  He  examined  and  reported  upon  the  site  of 
rii*  new  bridge  across  the  Arthur  Kill,  Staten  Island,  New  York,  aud 
delivered  a  course  of  lectures  on  sea  coast  defense  at  the  Naval  War 
i 'ollpge,  Newport,  R.  I.,  during  the  term  beginning  in  September,  1887. 
He  was  assigned  to  the  charge  of  the  office,  the  river  and  harbor  works, 
«nd  the  fortifications  of  the  late  General  Q.  A.  Gillmore  at  his  decease, 
;uul  has  supervised  the  transfer  of  these  works  to  the  several  officers 
now  iu  charge.    This  duty  is  still  unfinished. 

Col.  William  I\  Craighill  has  continued  as  a  member  of  the  Board 
Ruee  December  24,  1880,  for  the  consideration  of  such  matters  of  impor- 
tance as  the  Chief  of  Engineers  has  designated.  In  addition  to  conduct- 
ing tlie  works  of  river  and  harbor  improvement  and  fortifications  with 
,  winch  lie  has  been  charged,  he  has  been  supervising  engineer  of  the 
districts  of  Captains  Hinman,  Bixby,  and  Black.  Lieutenants  Abbot 
and  Carter,  United  States  Corps  of  Engineers,  an  I  Mr.  S.  T.  Abert, 
jTotted  States  agent,  and  has  served  on  special  boards  as  follows :  For 
improvement  of  Cape  Fear  River,  North  Carolina  ;  on  improvement  of 
the  Potomac  River,  District  of  Columbia;  on  permauent  improvement 
<>f  Delaware  River  and  Bay  ;  on  construction  of  the  locks  and  canal  at 
the  Cascades,  Columbia  River,  Oregon ;  on  removal  of  islands  and 
shoals  in  Delaware  River  between  Philadelphia,  Pa.,  and  Camden,  N. 

and  as  a  member  of  joint  advisory  board  to  State  harbor  commis- 
sioners of  Norfolk,  Portsmouth,  and  Norfolk  Couuty,  Va. 

Col.  C.  B.  Comstock  returned  to  duty  from  sick  leave  of  absence  De- 
cember 5,  1S87.  He  has  continued  a  member  of  the  Mississippi  River 
Commission,  and  has  been  its  president  since  May  10, 1888;  he  has  also 
*rved  as  a  member  of  the  Board  of  Visitors  to  the  Engineer  School  of 
Application  ;  on  boards  for  improvement  of  Cape  Fear  River,  aud  the 
Potomac  River  in  the  vicinity  of  Washington;  and  on  board  to  consider 
ad  report  upon  removal  of  islands  and  shoals  in  Delaware  River  be- 
tween Philadelphia,  Pa.,  and  Camden,  N.  J. ;  also  a  member  of  board 
fcf  examination  of  officers  of  the  Corps  of  Eugineers  for  promotion. 

Lieut.  Col.  I).  C.  Houston  has  beeu  the  disbursing  officer  of  The  Board 
"f  Eugineers.  He  has  conducted  the  various  works  of  river  aud  harbor 
wprorement  and  of  fortifications  under  his  charge,  and  has  served  as  a 
*  number  of  the  Board  of  Visitors  to  the  Engineer  School  of  Application. 

Iaeut.  Col.  Walter  McFarland,  in  addition  to  conducting  the  works 
"f  river  and  harbor  improvement  and  of  fortifications  with  which  he  is 
barged,  has  served  as  a  member  of  the  Board  of  Visitors  to  the  Eugi- 
<*r  School  of  Application  and  of  the  Board  on  Improvement  of  Dela- 
ware River  and  Bay.    He  also  inspected  the  works  in  charge  of  Majors 
frost  and  Damrell  and  Captains  Hoxie,Taber,  and  Black. 

Major  William  R.  King  has  commanded  the  Post,  the  Engineer  School 
^Application,  tbe  Engiueer  Depot,  and  the  Battalion  of  Engineers  at 


Digitized  by  Google 


8  ^    .     REPORT  OF  THE  CHIEF  OF  ENGINEERS,  U.  8.  ARMY. 

Willets  Point,  New  York.  He  has  had  charge  of  the  construction  of 
Fort  Schuyler,  of  fort  and  engineer  depot  at  Willet's  Point,. of  tor- 
pedoes for  harbor  defense,  and  of  experiments  with  torpedoes ;  also 
charge  of  the  construction  of  officers'  quarters,  mess,  etc.,  at  Willets 
Point,  and  of  disbursements  for  the  same.  He  has  served  on  special  board 
for  examination  of  officers  of  the  Corps  of  Engineers  for  promotion,  and 
on  board  of  engineer  officers  on  bridges  across  the  Arthur  Kill,  Staten 
Island,  New  York. 

Sea-coast  fortifications. — The  Board  of  Engineers  has  nothing  further 
to  add  to  its  reports  of  last  year,  contained  iu  the  Annual  Report  of  the 
Chief  of  Engineers  for  1887,  respecting  the  necessity  for  modern  de- 
fenses along  the  sea-board,  and  the  urgency  for  the  emplacement  of 
high-power  guns  and  rifled  mortars  in  our  important  harbors,  together 
with  the  preparation  for  the  working  and  establishing  of  obstructions 
by  mines  iu  the  fairways  of  approach  to  the  several  harbors  in  ques- 
tion. 

POST  OF  WILLETS  POINT,  NEW  YORK— ENGINEER  SCHOOL  OF  APPLI- 
CATION— R ATT ALION  OF  ENGINEERS— ENGINEER  DEPOT. 

POST  OF  WILLETS  POINT,  NEW  YORK. 

At  the  close  of  the  fiscal  year  ending  June  30, 1888,  the  garrison  con- 
sisted of  20  commissioned  officers  and  352  enlisted  men. 

During  the  year  the  Quartermasters  Department  completed  several 
much-needed  improvements,  such  as  the  supply  of  water  from  the  flush- 
ing works,  bath  tubs,  water-closets,  etc.,  in  barracks  and  quarters,  an 
adequate  sewerage  system,  new  double  set  of  officers'  quarters,  and  new- 
hospital  ;  and  began  the  laying  of  a  system  of  brick  side- walks. 

Improvements  recommended  are  :  A  new  set  of  barracks ;  new  quar- 
termaster's and  commissary  store  house,  properly  located;  to  clean  out 
and  deepen  the  lagoon  and  ditch  between  the  post  and  main  land  ;  the 
reconstruction  of  the  soldiers1  laboratory  destroyed  by  fire  in  Novem- 
ber, 1886;  and  a  suitable  building  to  contain  the  collection  of  engineer 
models. 

The  health  of  the  garrison  has  been  satisfactory  (but  four  deaths,  two 
accidental,  in  a  population  of  over  600).  With  recent  improvements 
and  these  herein  proposed  but  little  future  trouble  is  anticipated. 

SCHOOL  OF  APPLICATION. 

During  the  past  year  two  officers  of  engineers  completed  a  three 
years'  course,  and  three  artillery  officers  a  seven  month?  course,  and 
have  been  relieved. 

The  library  of  the  school  has  received  valuable  accessions,  and  $500 
is  asked  for  the  next  year. 

The  officers  ha  ve  visited  several  large  manufacturing  establishmen  ts 
in  the  vicinity,  witnessing  mechanical  operations,  etc.,  of  professional 
interest 

A  greater  number  of  artillery  officers  can  be  accommodated  for 
instruction  in  torpedo  service,  and  it  is  recommended  that  officers  of 
cavalry  and  infantry,  who  so  desire,  be  detailed  for  such  instruction 
when  enough  artillery  officers  are  not  available. 

BATTALION  OF  ENGINEERS. 

The  legal  strength  is  752  enlisted  men  in  five  companies;  the  author- 
ized strength  is  450.   Compauies  A,  B,  and  C  are  stationed  at  Willets 
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Point,  New  York  ;  Company  K,  at  West  Point,  N.  Y.  Company  D  is  , 
Dot  organized. 

A  roster  of  officers  and  changes  is  given  in  report. 

Kecraiting  has  been  done  by  enlistments  and  re-enlistments  at  WH- 
lets  Point,  and  by  assignment  from  the  general  depot  at  David's  Island, 
Sew  York  Harbor. 

Daring  the  year  the  losses  have  been  134  and  the  gains  134. 

The  battalion  has  been  drilled  and  instructed  in  the  various  subjects 
[urtainiug  to  their  duties  as  engineer  troops. 

EXPERIMENTS. 

• 

In  the  absence  of  appropriations  for  u  torpedoes  for  harbor  defenses v 
for  the  past  two  years,  no  addition  could  be  made  to  the  supply  of 
materials,  and  no  systematic  course  of  experiments  could  be  made 
towards  the  future  development  of  the  system,  to  keep  pace  with 
improvements  constantly  being  made  in  such  appliances  abroad. 

A  few  simple  experiments  were,  however,  made  with  such  facilities 
as  were  available,  a  brief  account  of  which  will  be  found  in  the  report 
of  the  officer  in  charge  of  the  Eugineer  School  and  Depot  at  Willets 
Point  (Appendix  No.  1). 

ENGINEER  DEPOT — PUBLIC  BUILDINGS  AND  CONSTRUCTIONS. 

The  building  for  an  officers'  mess  and  library  was  completed  and  oc- 
cupied during  the  year. 

Instruments  have  been  purchased,  repaired,  and,  when  required, 
mm\  to  officers  of  the  Corps  in  the  field. 

Observatory  dome  repainted.  Water  brought  into  officers'  labora- 
tory. The  printing,  book-binding,  draughtiug,  photographing,  litlio- 
irrapbiug,  engine-driving,  general  work  of  repair  and  preservation  of 
property,  buildings,  and  care  of  animals,  have  been  done  by  engineer 
soldiers.  The  steamer  Darid  Bmhnell  w;is  placed  on  the  ways  during 
ibe  winter,  but  could  not  be  repaired  ami  launched  in  the  spring,  owing 
to  a  failure  of  the  appropriation  for  the  torpedo  service. 

A  small  testing- machine  was  improvised  for  measuring  the  strength 
of  wire,  rope,  etc. 

Materials  required  were  purchased  and  issued  for  use  here,  and  the 
necessary  office  work  of  the  depot  was  performed. 

STATEMENT  OF  FUNDS. 


'  "Ofm*  appropriated  for  the  fiscal  year  ending  June  30,  1888   $f».  800. 00 

"flbi*  has  bwn  expended  aud  pledged   0,  404.  32 

^•appropriation  an  yet  available  for  the  fiscal  year  ending  June  30,  1889, 

» wept  an  extensiou  for  the  month  of  July,  1888,  of   540. 90 


'Wn-  will  be  required  for  the  fiscal  year  ending  June  30,  1800— 

For  incidental  expenses  of  depot   $5.  000. 00 

For  purchase  of  materials  for  instruction    1,500.00 

For  purchase  and  repair  of  instrument*   5, 000. 00 

For  purchase  of  professional  works  for  the  library   500. 00 

For  a  building  to  contain  engineer  models   8, 000. 00 


In  all   20,000.00 

(See  Appendix  No.  1.)  , 
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RIVER  AN1»  HARBOR  IMPROVEMENTS. 

Tho  funds  with  whicli  the  works  for  the  improvement  of  rivers  and 
harbors  were  prosecuted  during  the  past  fiscal  year  were,  owing  to  the 
failure  of  the  river  and  harbor  act  passed  during  the  second  session  ol 
the  Forty-ninth  Congress  to  become  a  law,  derived  from  balances  re 
inaiuing  on  hand  from  the  act  of  August  5,  188G,  together  with  Bach 
few  remnants  of  former  appropriations  as  were  available.  In  many  hi 
stances  these  being  only  sufficient  to  provide  for  the  care  of  the  pnhlu 
property  pertaining  to  the  works,  operations  were  necessarily  suspended 
to  the  great  detriment  of  the  improvements  concerned. 

A  brief  statement,  derived  from  the  reports  of  the  officers  in  charge 
of  the  several  works,  given  below,  sets  forth  the  condition  of  each  im 
provement,  the  extent  of  work  performed  during  the  last  fiscal  year 
the  amount  expended,  aud,  in  compliance  with  the  provisions  of  tin 
river  and  harbor  act  approved  March  2,  18G7,  estimates  of  the  anion n 
that  can  be  profitably  expended  during  the  fiscal  year  ending  June  80 
1890,  with  the  probable  cost  of  completion. 

Although,  as  a  general  rule,  regard  is  necessarily  had,  in  the  prepa 
ration  of  these  estimates,  to  tho  more  intimate  acquaintance  of  the  en 
gineer  officer  in  charge  with  the  requirements  of  each  locality,  the; 
have  been  carefully  revised  and  amended  when  deemed  advisable,  ii 
this  office,  the  most  economical  administration  of  the  works  being  con 
sidered  as  well  as  the  average  of  the  grants  by  Congress  for  each  worl 
during  the  past  few  years;  and  it  has  sometimes  beeu  necessary  t 
make  chauges  in  the  officer's  estimates  of  the  probable  amount  requires 
for  completion  in  consequence  of  appropriations  made  by  the  river  am 
harbor  act  of  August  11,  1888. 

The  examinations  and  surveys  provided  for  by  the  river  aud  barbo 
act  of  August  5,  188G,  have  been  made  and  tho  results  thereof  reporter 
to  Congress  from  time  to  time,  and  such  of  them  as  were  not  containe 
in  the  report  of  this  office  for  1887  will  bo  found  iu  the  appendix  to  t  bi 
report. 

Examinations  were  made  during  the  fiscal  year  of  such  plans  ami  loc; 
tionsas  were  submitted  by  parties  interested,  of  bridges  proposed  to  b 
built  over  navigable  waters  subject  to  the  approval  of  the  Secretary  < 
War.   A  brief  statement  is  given  of  the  action  had  iu  such  cases. 

Examinations  were  also  made  whenever  requested  by  committees  t 
Congress,  of  proposed  bills  authorizing  the  construction  of  bridges,  ape 
which  the  views  of  the  War  Department  were  desired.  Of  bills  so  e 
amiued  during  the  present  session  of  Congress  to  the  close  of  the  rise 
year,  sixty  originated  in  the  Seuate  and  eighty  in  the  House  of  Bepr 
sentatives. 

The  repoits  heretofore  made  to  Congress,  up  to  the  end  of  the  fise 
year,  in  compliance  with  the  requirements  of  section  2  of  the  river  ai 
harbor  act  of  July  5, 1884,  aud  section  4  of  that  of  August ."»,  1880,  of  i 
stauees  when*  bridges,  causeways,  or  other  structures  erected  or  in  pro 
ess  of  erection  door  will  iuterfere  with  free  and  safe  navigation:  ai 
also  of  instances  in  which  piers,  breakwaters,  or  other  works  built  1 
the  United  States  in  aid  of  commerce  or  navigation  are  used,  ocenpie 
or  injured  by  a  corporation  or  individual,  will  be  found  in  Append 
WW  23  aud  XX,  respee lively,  of  this  report. 

A  statement  is  also  given  of  the  work  accomplished  in  the  removal 
wrecks  obstructing  or  endangering  navigation,  general  provision  t 
which  was  made  iu  the  river  ami  harbor  act  approved  June  14.  1880.  e 
larged  by  provisiou  of  the  river  aud  harbor  act  of  August  2, 1882. 
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A  T  L  A  N'TIC  COAS  T  A  X  D  GULF  OF  MEXI  C  O. 

IMPROVEMENT  OF  RIVERS  AND  HARBORS  IN  THE  STATES  OF  MAINE, 

AND*  NEW  HAMPSHIRE. 

Officer  in  charge,  Lieut.  Col.  Jared  A.  Smith,  Corps  of  Engineers. 

1.  Lubec  Channel,  Maine. — This  channel  lies  between  the  eastern  ex- 
tremity of  Maine  and  Campo  Bello  island,  belonging  to  the  Dominion 
of  Canada.  Originally  the  channel  was  but  5  feet  iu  depth  at  mean  low 
titer,  and  but  -  feet  at  low  water  of  spring  tides. 

Theorigiual  project  of  improvement  adopted  iu  1879,  proposed  wid- 
ening and  deepening  the  channel  by  dredging,  where  necessary,  from 
(be  Narrows  to  the  Western  Bar  Beacon,  so  as  to  give  a  width  of  200 
feet  and  a  depth  of  12  feet  at  mean  low  water,  or  9  feet  at  low  water  of 
spring  tides.    This  part  was  completed  in  1883. 

The  present  project  contemplates  increasing  the  width  to  275  feet,  and 
ro300  feet  in  the  bends.    Length  of  channel,  2*  miles. 

The  amount  expended  upon  this  improvement  to  June  30,  1887,  was 
1139,932.04.  The  resulting  improvement  to  navigation  iu  this  thorough- 
ly has  been  great,  as  it  has  made  a  channel  of  the  specified  depth, 
ttd  varying  from  200  to  278  feet  wide,  besides  a  stone  jetty  near  the 
Narrows  to  direct  the  strong  current. 

Daring  the  last  fiscal  year  there  has  been  expended  the  sum  of 
&057.93,  in  widening  the  channel  by  dredging,  resulting  in  obtaining 
ita  full  width  for  nearly  half  the  length  from  the  lower  end. 

The  estimated  cost  of  completing  the  improvement  heretofore  ap- 
proved is  $22,500. 

It  is  proposed  to  expend  any  funds  which  may  be  available  for  the 
(using  year  in  widening  the  channel  to  complete  the  present  project  as 
ir  as  practicable. 

i  .v  1,  1-^7,  amount  available   $9,067.96 

*!v  l,  1>8*.  amount  expeuded  during  the  fiscal  year,  exclusive  of  liabili- 
ty outstanding  July  1,  18*7   9, 057. 93 


ulv  1,  18-.-*.  balance  available   10. 03 

UmoqI  appropriated  by  act  of  August  11,  1888   20,000.00 

\=wnut  available  for  fiscal  year  ending  June  30,  1889   20,010. 03 

Amount  <e*ti  mated)  required  for  completion  of  existing  project   2, 500. 00 

Amount  that  can  bo  profitably  expended  in  fiscal  y  at  .  -nding  June  30, 1890     2, 500. 00 
Submitted  in  com  pi  i  unci*  with  requirements  of  sections  2  of  river  and 
liarlmr  act**  of  1866  aud  1867. 

See  Appendix  A  1.) 

.1/ooxe  a  bee  liar,  Maine. — The  project  for  this  improvement  was 
*i«»pted  in  1  SSI,  the  object  being  to  give  a  direct  channel  over  the  bar 
kavmg  a  width  of  200  feet  and  a  depth  of  14  feet  at  mean  low  water. 
!to  old  channel  was  indirect,  crooked,  and  dangerous. 

The  entire  amount  expended  to  June  30,  1887,  upon  the  improvement 

"been  $30,393.11. 

The  dredged  channel  over  the  bar  was  completed  in  September,  1885, 
J'l'i  there  remains  to  complete  the  project  only  the  removal  of  the  small 
known  as  "Steamboat  Ledge."   The  amount  available  is  sufficient 
[•complete  the  work  as  originally  planned. 
The  detailed  survey  of  the  ledge  was  completed  in  June,  1887,  and  a 
atract  for  removal  of 44  Steamboat  Ledge  n  to  a  depth  of  15  feet  at  mean 
'*»*  water  was  concluded  iu  August. 
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Various  delays  have  occurred  to  the  coutractor,  so  that  the  work  i 
still  uufiui8hed.  The  work  thus  far  completed  under  the  coutract  ha 
not  been  sutlicieut  to  improve  the  channel  nor  to  involve  any  payment 
under  the  contract. 

The  contract  has  been  extended  to  September  29, 1888,  at  which  tin: 
it  is  expected  that  the  removal  of  the  ledge  will  be  completed. 

This  channel  is  a  thoroughfare  for  a  very  large  number  of  coastiu 
vessels  and  steamers.  The  improvements  thus  far  made  have  been  < 
very  great  benefit  to  navigation.  The  amount  on  hand  will  be  expend*, 
in  completing  the  original  project. 

The  appropriation  available  will  be  expended  in  widening  the  cha 
nel  and  in  the  removal  of  some  daugerous  ledges  one-half  mile  west 
the  bar. 


July  1,  1887,  amount  available   $9,606. 

July  1,  1888,  amount  expended  during  fiscal  year,  exclusive 

01  liabilities  outstanding  July  1,1887   $5G9.Sl 

July  1,  1888,  outstanding  liabilities   878. 8.r> 

July  1,  1888,  amount  covered  by  existing  contracts   1,681*00 

  3, 069. 


July  1,  188S,  balance  available   6,  T>:i7. 

Amount  appropriated  by  act  of  August  11,  1888   15,000. 


Amount  available  for  fiscal  year  ending  June  30,  1889   21,537. 

(See  Appendix  A  2.) 


3.  JSarraguagus  River,  Maine. — The  obstruction  to  navigation  cr 
sisted  in  a  bar  exteudiug  from  the  anchorage  known  as  14  deep  hob 
near  Fickett's  Point,  to  deep  water,  the  shoalest  part  having  only  4  ft 
at  extreme  low  water  and  only  5£  feet  at  mean  low  water. 

The  project  for  improvement  adopted  in  18SG  consists  in  dredging 
channel  11  feet  deep  at  low  water  to  the  steam -boat  landing  at  Lo 
Point,  and  thence  9  feet  deep  to  the  deep  hole,  or  anchorage,  the  wid 
of  the  channel  to  be  200  feet  throughout,  except  in  the  reach  by  t 
steam-boat  wharf,  where  it  is  to  be  increased  to  300  feet. 

The  estimated  expense  of  the  improvement  was  830,000.  The  oi 
expenses  incurred  previous  to  June  30,  1887,  were  for  the  necessu 
preparatory  work,  amounting  to  8257.  In  the  last  fiscal  year  there  I 
been  expended  the  sum  of  $9,743.  Total  expenditures,  $10,000. 
channel  11  feet  deep  has  been  dredged  from  deep  water  to  a  point  al>o 
the  lower  steam  boat  wharf,  a  distance  of  5,000  feet,  of  which  3,550  f< 
is  50  feet  wide  and  the  remaining  distance  75  feet  wide.  The  lov 
steam  boat  wharf  can  now  be  reached  by  steam  boats  at  all  ordim 
low-water  stages,  but  this  is  of  little  value,  as  the  steamers  must  w 
for  high  water  to  enable  them  to  turn  around. 

The  mouth  of  the  Narraguagus  River  forms  a  harbor  which  is  sot 
what  used  as  an  anchorage  by  coasting  vessels.    The  steamers  of 
Portland,  Bangor  and  Machias  Steamboat  Company  touch  at  the  M 
bridge  landing  (Long  Point)  four  times  each  week. 

The  $10,000  appropriated  will  be  used  in  continuing  the  irapro 
ment.  The  balance  required  to  complete  the  improvement  is  estima 
at  $30,000. 


July  I,  1887,  amount  available   $9,74: 

July  t,  1888,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,  18i7  .   9,74 

Amount  appropriated  by  act  of  August  11,  1888    10,00 
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'Ao^ant  (estimated)  required  for  completion,  of  existing  project  $30,000  00 

Amonntthat  can  be  profitably  expended  iu  fiscal  year  ending  June  30, 1*90.  10, 000  00 
Submitted  in  compliance  with  requirements  of  sections  g  of  river  and 
birbor  acts  of  1806  aud  1867. 

(See  Appendix  A  3.) 

4.  For  commencing  the  construction  of  a  breakwater  from  Mount  Desert 
t»  Porcupine  Island,  Maine. — This  is  a  new  work.  The  officer  in  charge, 
in  his  report  upon  the  survey,  made  in  compliance  with  the  act  of 
Augusts,  1886,  printed  in  Appendix  A  of  the  Report  of  the  Chief  of  En- 
gineers for  1887,  page  483,  stated  that  with  the  view  to  affording  pro- 
tection on  the  south  and  southeast  sides  of  the  harbor  a  breakwater  is 
necessary,  and  that  the  only  practicable  location  for  it  is  between  Itouud 
Porcupine  Island  ana  one  of  the  adjacent  points  in  Mount  Desert  Isl- 
and. The  estimated  cost  of  the  work  is  given  at  $500,000. 

The  river  and  harbor  act  of  August  11,  18S8,  appropriates  for  com- 
mencing the  work  $50,000,  and  $100,000  may  be  profitably  expended  iu 
continuing  it  during  the  fiscal  year  endiug  June  30,  1800. 

iffloant  appropriated  by  act  of  August  11, 1888  $50,000.00 

I  Amount  (estimated)  required  for  completion  of  existing  project   450,000.00 

!  Amountthat  can  be  profitably  expetided  in  fiscal  yenrending.Inne  30,  1890  100,000.00 
jSibuiitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(  harbor  acta  of  1866  and  1867. 

o.  liagaduce  River,  Maine. — To  comply  with  the  requirements  of  the 
nrerand  harbor  act  of  August  5,  1880,  a  preliminary  examination  aud 
survey  was  made  of  the  Bagaduce  River  between  the  towns  of  Peuob- 
not  ami  Brooksville,  Me. 

A  report  of  the  results  of  the  survey  was  transmitted  to  Congress 
Feb.uary  8,  1888,  and  printed  as  House  Ex.  Doc.  No.  157,  Fiftieth  Con- 
gress, first  session. 

The  estimated  cost  of  straightening  and  deepening  the  channel, 
projK>sed  by  the  officer  iu  charge,  to  give  a  width  of  100  feet  from 
Bridges  Point  to  the  village  of  South  Penobscot,  with  a  depth  of  5  feet 
at  low  water,  is  $45,000. 

The  river  and  harbor  act  of  August  11,  1888,  contains  an  appropria- 
tion of  $3,000  for  the  proposed  improvement,  and  $10,000  may  be  prof- 
itably expended  in  continuing  it  during  the  fiscal  year  ending  June 
30. 1890. 

Amount  appropriated  by  act  of  August  11,  1888   $3,000.  00 

i  -- 

Amonnt  (estimated)  required  for  completion  of  existing  project   4*2,  OOP.  00 

1  Atuonut  that  can  beprotitably  expended  iu  tiscal  year  endiug  ^  one  30, 1800  10,000.00 

>nbmitted  iu  compliance  with  requirements  oi  sections  '2  of  river  and 
I   harbor  acta  of  1866  and  1807. 

6.  Ilangor  Harbor  and  Penobscot  River,  Maine.— Tim  present  project 
f^r  this  improvement  consists  in  widening  the  channel  to  300  feet  by 
dredging  opposite  Bangor  to  a  depth  of  11  feet  at  extreme  low  water, 
»l*Uo  widen  the  channel  and  remove  obstructions  in  Crosby's  Narrows. 

Tlie  estimated  cost  of  the  entire  improvement  is  $75,000. 

The  former  channel  at  Bangor  was  too  narrow  to  accommodate  the 

herons  vessels  in  connection  with  the  lumber  rafts,  which  often  re- 
laire  much  space. 

There  was  expended  upon  the  work  to  June  30,  1887,  the  sum  of 
£!0,M3.97.   The  result  was  the  required  increase  of  width  for  a  distance 
«wer  half  a  mile. 

A  contract  for  continuing  the  work  has  been  in  force  during  the  last 
jear,  but  the  contractors  have  not  made  satisfactory  progress.  The 
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improvement  has  beeu  somewhat  extended  during  the  year.  Woi 
under  the  contract  will  be  completed  ou  or  before  October  15,  1888. 

The  amount  expended  during  the  fiscal  year  has  been  $4,391.10. 

The  balance  of  the  available  funds  will  be  expended  in  contiuuing  tl 
contract,  with  the  necessary  contingent  expenses. 

The  estimated  amount  required  to  complete  the  project  is  $40,000. 

Under  the  requirements  of  the  river  and  harbor  act  of  August  5,  IScS 
a  preliminary  examination  and  survey  were  made  of  the  Penobsc 
River  from  Bangor  to  Bucksport,  Me.  A  report  of  the  results  of  tl 
survey  was  transmitted  to  Congress  February  8,  1888,  and  printed  i 
House  Ex.  Doc.  No.  133,  Fiftieth  Congress,  first  session. 

The  officer  in  charge  estimates  the  cost  of  the  improvement  lie  pr 
poses  at  $305,000. 

The  amount  available  will  be  expended  bet  ween  Bangor  and  Crosby 
Narrows,  and  Bucksport  and  Winterport. 

July  1, 1887,  amount  available   $14, 590. 

July  1,  1888,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  Jnly  1,  1887   $1,  H(W.  3f» 

July  1,  1888,  outstanding  liabilities   5*2.  7 r» 

July  1.  1888.  amount  covered  by  existing  contract*   9, 8*2.  1W 

 14,214. 

•   

July  1,  1888,  balance  available   :t-2. 

Amonnt  appropriated  by  act  of  August  11,  188rt   50,  OOO. 

Amount  available  for  fiscal  year  ending  June  30,  1889    50,  3h,\ 

f  Amount  (estimated)  required  for  completion  of  existing  project,  subject 

;    to  revision   3f>.r>.  000 

I  Amount  that  can  be  profitably  expended  infiscalyearending  June30,189()  loo  000, 
]  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and- 
1    harbor  acts  of  1866  and  1867. 

(See  Appendix  A  4.) 

7.  Belfast  Harbor,  Maine. — The  harbor  was  originally  shallow  alo 
the  wharf-fronts,  east-side,  so  that  vessels  could  only  land  on  high  sty*, 
of  water.  A  project  for  the  improvement  of  this  uarbor  was  adopt 
in  1876,  the  object  being  to  enable  vessels  drawing  10  to  12  feet  of  \va 
to  reach  the  wharves  at  all  stages  of  the  tide. 

Up  to  June  30, 1887,  there  had  been  expended  the  sum  of  $22,10.°,. 

The  west  side  of  the  harbor  has  been  improved  so  that  then*  is 
feet  at  mean  low  water  in  the  upper  part  and  11  to  12  feet  in  the  lov 
part. 

The  officer  in  charge  recommeuds  that  the  area  of  the  harbor  be 
creased  by  dredging  the  shoal  on  the  northeast  side  to  a  depth  not  1 
than  8  feet  at  low  water.  lie  estimates  the  expense  of  dredging 
$15,600,  provided  it  can  be  expended  in  one  sum. 

The  amount  expended  in  the  last  fiscal  year,  makingexamiuation  ii 
report,  has  been  $20.64. 

July  1, 1887,  amount  available   $2, 

Jnly  1,  1888,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1, 1S87   91 

July  1, 1888,  balauce  available   *2,  ?.w< 

(See  Appendix  A  5.) 

8.  Camden  Harbor,  Maine. — To  comply  with  the  requirements  of 
river  and  harbor  act  of  August  5,  18.S0,  a  preliminary  examination  i 
survey  were  made  of  Camden  Harbor.    A  report  of  the  results  \ 
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.•ism  it  ted  to  Congress  February  2, 1888,  and  printed  as  House  Ex. 
■'  - No.  141,  Fiftieth  Congress,  first  session. 

\  .survey  of  this  harbor  was  made  in  1872,  and  subsequently  two 

muels.  each  80  feet  wide  and  6  feet  deep,  were  dredged  to  the  upper 
..;c  of  the  basin.   The  present  project  couteraplates  dredging  the  ap- 

":u.li  to  these  channels  to  a  depth  of  10  and  12  feet;  the  deepeniug 
:  the  channels  to  10  feet,  and  their  extension  to  the  upper  end  of  the 
.iibor  with  a  depth  of  5  feet  at  mean  low  water,  at  an  estimated  cost 

The  river  and  harbor  act  of  August  11,  1888,  appropriates  $5,000  for 
:ux  work,  and  a  further  sum  of  $10,000  could  be  profitably  expended 
ibereon  daring  the  fiscal  year  ending  June  30,  1800. 

iaH>nnt  appropriated  by  act  of  August  11,  1888   $5, 000. 00 

Amount  (estimated)  required  for  completion  of  existing  project   20,520.  00 

\mouut  tbat  can  be  profitably  expended  in  fiscal  year  ending  J  une  30, 1890   10,000.  00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

\K  Kockport  Harbor y  Maine. — The  river  and  harbor  act  of  August  5, 
provided  for  a  preliminary  examination  and  survey  of  Kockport 
harbor.  A  report  of  the  results  of  the  survey  was  transmitted  to  Con- 
;rt>s  February  2,  1888,  and  printed  as  House  Ex.  Doc.  No.  141,  Fiftieth 
Congress,  first  session,  which  contains  an  estimate  of  $14,000  for  remov- 
ing a  shoal  in  the  vicinity  of  the  wharves  to  a  depth  of  12  feet  mean  low 
^;iter.  The  present  depth  upon  this  shoal  varies  from' 1 J  feet  to  11£ 
feet 

The  river  and  harbor  act  of  August  11, 1888,  appropriates  $10,000  for 
tfeifl  harbor,  and  an  additional  sum  of  $4,000  could  be  profitably  ex- 
landed  in  completing  the  removal  of  this  shoal  during  the  fiscal  year 
ending  June  30, 1890. 

Amount  appropriated  by  act  of  August  11,  1888    110,000.00 

{Amount  (estimated)  required  for  completion  of  existing  project   4,000.00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1800     4, 000.  U0 
Submitted  in  compliance  with  requirements  of  sectious  2  of  river  and 
harbor  acts  of  186(3  and  1867. 

10.  Harbor  at  Rockland,  Maine. — The  project  for  improving  this  harbor 
adopted  in  1881,  consists  in  the  construction  of  two  breakwaters  to 
protect  the  shipping  in  the  harbor  and  to  make  it  a  harbor  of  refuge. 
Tbe  harbor  was  open  to  all  easterly  winds  and  seas,  and  the  break- 
waters when  completed  will  afford  still  water  and  good  anchorage. 

There  had  been  expended  on  the  improvement  to  June  30,  1887,  the 
*am  of  $105,631.70.  « 

As  a  result  the  breakwater  from  Jameson's  Point  had  been  completed 
its  fall  length  of  1,900  feet  from  high-water  mark  on  shore,  and  to  a 
height  of  5  feet  above  mean  low  water.  It  has  been  found  necessary 
to  raise  the  top  to  mean  high-water  level,  and  this  work  has  been  com- 
Juenced  at  tbe  outer  extremity* 

Daring  the  year  ending  June  30,  1888,  there  has  been  expeuded  the 
-am  of  $14,084.84.    As  a  result  the  breakwater  has  been  completed  to 
high-water  level,  for  a  distance  of  271  feet  from  the  outer  end,  making  it  ' 
21  feet  wide  on  top. 

The  beacon  has  been  removed  from  its  old  position  and  re-erected  on 
the  outer  end  of  the  breakwater. 

Tbe  estimated  cost  of  completing  the  first  breakwater  to  the  level  of 
bigh  water,  and  the  second  to  mean  sea-level,  as  originally  planned,  is 
KAt.OOO.  The  amount  that  has  been  appropriated  for  this  work  is 
$122,500. 
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The  raising  of  the  breakwater  is  expected  to  stop  the  seas  which,  a 
high  water,  now  clash  over  its  top. 

The  amount  available  and  that  asked  for,  will  be  applied  toward 
completing  the  Jameson's  Point  breakwater  to  the  level  of  high  water 

July  1,  1887,  amount  available  $16,806. '2 

July  1,  1888,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1, 1887   14, 684. 6 

July  1,  1888,  balance  available   2,  183.  A 

Amount  appropriated  by  act  of  August  11,  1888.   30,000.* 

Amount  available  for  fiscal  year  ending  June  30,  1889    3$,  183.  i 

Amount  (estimated)  required  for  completion  of  existing  project   497, 500. ( 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June30, 1890  75,000.  < 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

{Sec  Appendix  A  6.) 

11.  Kennebec  River  at  Bath  and  from  Augusta  to  lower  end  of  Perkh 
Island,  Maine. — To  comply  with  the  requirements  of  the  river  and  ha 
bor  act  of  August  5,  1886,  a  preliminary  examination  and  survey  we: 
made  of  the  Kennebec  River  at  the  localities  named. 

A  report  of  the  results  of  the  survey  was  transmitted  to  Congre; 
January  26, 1888,  and  printed  in  House  Ex.  Doc.  No.  133,  Fiftieth  Co 
gress,  first  session. 

The  former  project  for  improving  the  river,  completed  in  1877,  pr 
vided  for  a  channel  from  Richmond  to  Gardiner,  a  distance  of  11  milt 
100  feet  wide  and  10  feet  deep  at  low  water,  or  15A  feet  at  high  watt 
and  from  Gardiner  to  Augusta,  6  miles  more,  100  feet  wide,  6£  feet  tie- 
at  low  water  and  11£  feet  deep  at  high  water. 

The  survey  in  question  was  limited  to  the  portion  of  the  river  betwe< 
Aagusta  and  Gardiner  and  detached  localities  below. 

The  improvements  proposed  by  the  officer  in  charge  are  estimated 
cost  $410,500,  the  tfrst  in  importance  being  the  improvement  of  "  Lo\ 
joy's  Narrows,"  at  an  estimated  cost  of  $100,100. 

The  river  and  harbor  act  of  August  11,  1888,  appropriates  $75,tj 
for  this  work,  and  $75,000  may  be  profitably  expended  iu  continuing 
during  the  fiscal  year  ending  June  30, 1890. 

Amount  appropriated  by  act  of  August  11,  1888   $75,000 

Amount  (estimated)  required  for  completion  of  existiug  project   335,500 

Amount  that  can  be  profitably  expended  in  fiscal  year  eudiug  June  30, 1890   75, 000 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1H66  and  1867. 

12.  Harbor  at  Portland,  Maine. — The  former  projects  for  improvi 
this  harbor  have  been  completed,  and  a  depth  of  17  feet  mean  low  wa 
has  been  obtained  in  all  places  where  heretofore  there  was  less  th 
16  feet,  and  the  depth  of  21  feet  was  extended  beyond  Gait  Wharf 
the  southeast  corner  of  Franklin  Wharf.  The  present  project  consi 
in  deepening  the  channel  to  give  a  depth  of  29  feet  at  mean  low  wa 
and  a  width  of  500  feet  to  the  wharves  used  by  the  largest  transatlai 
steamers  at  all  stages  of  the  tide. 

The  part  of  the  harbor  requiring  this  improvement  had  but  21  f 
depth  at  low  water,  while  the  large  steamers  usiug  it  frequently  <lr 
as  much  as  27  feet. 

Previous  to  June  30,  1887,  there  had  been  expended  upon  the  proj 
the  sum  of  $2,040.5t>.  mainly  upon  the  preliminary  work  required.  I J 
ing  the  last  year  198,872  cubic  yards  of  material' have  been  dredged  ; 
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MMH'ttl,  resulting  in  giving  a  depth  of  20  feet  over  an  area  of  about 
LtiiJOfcet  in  length  and  400  leet  wide. 

Ibe  amount  expended  in  last  fiscal  year  was  $27,951.75. 

The  completion  of  the  <*hauuel  wdi  be  a  great  bouefit  to  the  facilities 
for  receiving  and  shipping  by  transatlantic  steamers  and  other  large 
rack 

The  funds  available  and  those  asked  for  are  to  be  expended  in  com- 


pfetiog  the  project. 

July  t,        amouut  available   $27,  iV>£>.  4 1 

July  t.  W8i,  amount  expended  during  fiscal  your,  exclusive  of  liabilities 
our*lao<linj{  July  1,  1887    27,951.  75 


Julv  !,  \m,  balanee  available  J   7. 66 

Aruouut  appropriated  by  act  of  August  11,  1888    40, 000. 00 


Aowout  available  for  fiscal  year  ending  June  30,  lc89   40,007.66 


Amount  C  estimated)  required  for  completion  of  existing  project   65,  000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  :$0, 1890   65, 000. 00 


]  submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(  harbor  acts  of  1866  and  1867. 

See  Appendix  A  7.) 

13.  Channel  in  Back  Corey  Portland,  Maine. — The  project  for  this 
improvement,  adopted  in  188G,  consists  in  widening  and  deepening  the 
liaouel  to  give  12  feet  depth  at  mean  low  water  and  a  width  of  300 
f«t  for  a  distance  of  about  5,000  feet,  following  the  harbor  commas- 
Moners'  line. 

Originally  the  chanuel  was  only  navigable  at  high  stages  of  water; 
il  was  Out  8  feet  deep  at  low  water,  and  that  depth  did  not  exteud  more 
than  half  its  length. 

Amount  expended  to  June  30,  1887,  was  but  $1,447.37,  which  was 
mainly  for  necessary  surveys,  maps,  and  other  preliminary  work. 

During  the  last  year,  under  the  contract  previously  reimrted,  there 
lias  been  removed  49,602  cubic  yards  of  material  from  the  channel. 

The  expense  of  this  work  has  been  $9,281.02. 

The  resulting  channel  has  the  full  depth  and  width  of  72  feet  for  over 
-'.000  feet,  and  a  width  of  24  feet  for  930  feet  additional. 

Fifty  thousand  dollars  could  be  profitably  expended  in  each  year 
until  the  improvement  is  complete.  The  amount  available  aud  that 
*»ked  Uto  be  applied  to  extending  aud  widening  the  chanuel. 

The  widening  the  channel  as  planned  will  greatly  increase  the  facili- 
ties for  receiving  and  shipping  numerous  freights,  such  as  coal  and 
Gilding  materials. 


Into  1,  1887.  amount  availably    $34,802.63 

*  W  1,1888,  amount  expended  during  fiscal  year,  exclusive  of  lia- 
bilities onUanding  Jnly  1.  1887   $6, 880.  35 

JiJjrl,  1888,  outstanding  liabilities   2,400.67 

July  1,  188*,  amoant  covered  by  exiMting  contracts    14, 950. 0U 

  24,231.02 


Wj  i,  1888,  balance  available   571. 61 

iswat  appropriated  by  act  of  August  11,  18«s    25,000.00 


>smnnt  available  for  fiscal  year  ending  June  3  >,  1889    25, 571, 61 


EXG  88— —2 


Digitized  by  Google 


1£         KKJ'OBT  OF  THE  CHIEF  OF  ENGINEERS,  U.  S.  ARMY. 

(Amount  f  estimated)  rcnuired  lor  completion  of  existing  project  $128. 7"»0.  m 

)  ktwmw  that  can  lm  proUcably  uxpended  in  lineal  year  ending  Juno:!0,lH90  50.  000  0i 
•  rMj»>m:tted  In  compliance  with  requirement*  of  sections  2 of  river  and 
^    Um  \*$x  acu  of  lsoti  and  18A7. 

<H*4!  Appendix  A  8.) 

I  \.  Breakwater  at  mouth  of  Saco  River,  Maine. — This  breakwater  was 
partially  built  in  18G9  to  1873.  In  1S85  it  was  found  necessary  to  coin 
plete  the  breakwater  to  the  full  height  of  15  feet  and  top  width  of  1. 
feet,  to  secure  the  object  of  preventing  the  sand  from  drifting  into  tb< 
channel,  and  maintaining  a  bar  at  the  mouth  of  the  Saco  River. 

There  had  l?een  expended  upon  this  work  to  the  .'iOth  of  June,  1887 
the  sum  of  $20,024.04. 

Ah  a  result,  the  breakwater  had  been  fully  completed  from  its  outei 
end,  a  distance  of  710  feet,  except  the  cap  stones  for  100  feet. 

The  completion  of  the  breakwater  thus  far  has  had  no  perceptibb 
effect/ upon  the  depth  of  water  over  the  bar. 

J  ii  the  last  fiscal  year  there  has  been  expended  the  sum  of  $7,474.48 

The  breakwater  has  been  entirely  completed  to  a  point  1,310  feet  frou 
the  outer  end,  repaired  a  further  distance  of  292  feet,  and  the  beacoi 
has  been  placed  in  a  vertical  position. 

The  original  estimate,  an  amended,  for  completion  of  old  breakwater  was.  ..  $70, 00 
Amount  appropriated   27,50 

Estimated  amount  still  required   42,50 

This  sum  can  be  profitably  expended  in  a  siuglo  year. 
The  amount  available  and  that  asked  for  year  ending  June  30,  1S90 
are  to  be  applied  to  completion  of  okkbreakwater. 

July  I,  IHH7f  amount  available   $7,  475.  t> 

July  I.  1H-H,  »mount  expended  during  fiscal  year,  exclusive  of  liabilities 
oNUUmhfijf  July  1, 1**7   7,474.4 

July  1.  lux*,  balance  available   1.4 

Amount  appropriate!  I»y  act  of  August  11,  1888   18,800. Of 

Amount  available  for  lineal  year  ending  June  :t0,  1889   12,501.4 

{Amount   cn|  ima' <•<( )  required  for  completion  of  existing  project   30,000.01 

AmoUUf  iliittcnn  IN)  prolltHl>|yetpoudedinnscalyearendingJnne30,l890  30,000.  0< 
MllUltiltlwl  In  compliance  with  requirements  of  sections  2  of  river  and 
harbor  aid*  of  I  Hid  and  18U7. 

(See  Appendix  A  0.) 

1 .1.  Naeo  Hirer,  Maine. — The  present  projeet  for  improving  the  Saec 
ltlv«r  wan  adopted  in  1880,  its  object  being  to  give  a  channel  having 
not  leMM  t  It  ii  ii  0  feet  of  water,  at  low  water,  to  the  cities  of  Saco  am 
mddeford. 

The  ehaiinel  was  obstraeted  by  bars,  and  in  one  place  by  a  ledge 
and  does  not  give  more  than  .'U  feet  of  water  at  mean  low  water,  thougli 
a  large  portion  is  much  deeper.  » 

The  estimated  expense,  excluding  the  works  necessary  to  remove  tin 
bar  at  the  mouth,  was  $50,000. 

Previous  to  June  30,  1887,  the  amount  expended  was  $564.76.  Tin 
expenditure  was  for  the  necessary  surveys  and  preparatory  work. 

During  the  last  year  there  has  been  expeuded  the  sum  of  $1 1.871.56. 
As  a  result  the  ledge  at  Little  Islands  has  been  removed,  and  the  ad 
jacent  bars  have  been  dredged  to  a  depth  of  6  feet  at  mean  low  water. 
A  channel  has  also  been  dredged  along  the  front  of  the  coal  wharves 

The  amount  available  and  that  asked  is  to  be  applied  in  continuing 
the  project. 
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Jiy  1.  1887,  amount  available   fll.935.24 

Jolyl,  1683,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 

outstanding  July  1,  1887   Llf  871. 56 

July  1.  1888,  balance  available   61. 68 

Amount  appropriated  by  act  of  August  11,  1888    10, 000.  00 

Amount  available  for  fiscal  year  ending  June  30, 1889   10, 063. 68 


f  Amount  (estimated)  required  for  completion  of  existing  project         ...    40, 000. 00 

Auiountthatcau  be  profitably  expended  in  fiscal  yearending  June30, 1890   2f>,  000. 00 
Submitted  in  compliance  with  requirements  of  seotions  2  of  river  and 
Lit  bo  r  acts  of  1866  and  1867. 

(See  Appendix  A  10.) 

16.  Kennebunk  River,  Maine. — All  the  projects  for  improving  tbis  river 
have  been  completed. 

There  have  been  no  appropriations  since  1881. 

The  small  balanee  remaining  June  30, 1887,  has  been  partly  expended 
in  making  needed  repairs  upon  the  old  wooden  pier. 

The  works  completed  consist  of  stone  piers,  supplemented  by  crib- 
work  to  keep  the  channel  open  at  and  uear  the  mouth. 

Total  expended  to  June  30,  1887,  $64,8o8.6U 

Xo  further  improvements  are  at  present  contemplated. 

July  1,  1887,  amount  available   $336.34 

July  1,  1888,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,  1887   236. 92 

July  1,  1888,  balance  available   99. 42 

(See  Appendix  A  11.) 

17.  Harbor  at  York,  Maine. — The  project  for  this  improvement  adopted 
iu  1880,  has  tor  its  object  the  widening  of  the  chaunel  in  three  bends 
where  it  did  not  exceed  75  feet  of  a  navigable  depth,  and  where  the 
tidal  currents  are  very  rapid.  The  chaunel  at  the  poiuts  mentioned  is 
to  be  widened  by  dredging  aud  removing  such  rock  as  may  be  found. 

The  expenditures  previous  to  June,  1887,  were  but  $680.65,  making  no 
apparent  change  in  the  channel. 

During  the  last  year  dredging  has  been  doue  at  two  of  the  points 
mentioned. 

The  amount  expended  in  fiscal  year  is  $12,247.46. 

The  work  accomplished  thus  far  has  not  produced  any  material  ben- 
efit. The  entire  completion,  however,  of  the  work  proposed  will  greatly 
improve  the  navigation  to  and  from  the  itiuer  anchorage. 

Part  of  the  rock  to  bo  removed  has  been  fouud  a  solid  ledge  instead 
of  loose  rocks,  and  the  original  estimate  has,  therefore,  been  increased 
bv  the  amount  necessary  to  remove  this  ledge,  which  is  estimated  to 
be  $14,000. 

The  amount  available  aud  that  asked  for  is  to  be  applied  to  complet- 
ing the  project. 

July  1,  1887,  amount  available   $14,319.35 

I'll v  1.  188$,  amount  expended  during  fiscal" year,  exclusive  of  liabilities 
outstanding  July  1,  1887   12, 247.  46 

Wj  1,  1886,  balance  available   2, 071. 89 

appropriated  by  act  of  August  11,  1888   10, 000. 00 


Amount  available  for  fiscal  year  ending  June  30,  1889.    12, 071. 89 


flmoont  (estimated)  required  for  completion  of  existing  project   19,000.00 

j  Amount  that  can  be  profitably  expended  iu  fiscal  year  ending  June  IlOJtfJO  19, 000.  00 
Submitted  incompliance  with  requirements  of  sections  2  of  river  and 
t  harbor  acts  of  1866  and  1867. 

(See  Appendix  A  12.) 
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18.  Harbor  at  Portsmouth,  Xcw  Hampshire. — The  project  for  improv 
iug  this  harbor  was  adopted  in  1879,  the  object  beingto  check  the  st-ron, 
tidal  currents  in  the  harbor  aud  to  give  a  navigab.e  depth  over  the  ledg 
known  as  Gangway  Rock,  opposite-  the  navy-yard. 

To  June  30,  1887,  there  had  been  expended  tlie  suui  of  $94,730.36. 

In  the  last  fiscal  year  there  has  been  expended  the  sum  of  $11,874 

The  results  are  the  eutire  removal  of  Gangway  Kock  to  a  depth  of  2 
feet  at  mean  low  water,  the  completion  of  the  breakwater  to  stop  th 
cross  currents  coming  iu  from  between  Great  and  Goat  islands,  and 
part  of  the  ledge  projecting  from  Badgers  lslaud. 

There  remains  to  complete  the  original  project  only  the  removal  » 
the  remaining  ledge  on  the  point  projecting  from  Badger's  Maud 

The  officer  in  charge  recommends  that  no  further  work  be  done  upo 
that  point,  except  so  lar  as  it  may  be  considered  desirable  to  remo* 
the  ledge  to  a  depth  not  less  than  18  feet,  in  order  that  passiug  vesse 
may  not  be  injured  by  being  drifted  upon  the  jagged  rock. 

The  estimated  amount  required  to  complete  the  original  project 
$25,000,  but  this  is  not  recommended. 

July  1,1887  araonnt  available   $12,269. 

July  1, 1888.  amount  expended  during  fiscal  year,  exclusive  of  liabilities 

outstanding  July  1, 18.S7   11,874. 

 ,  

July  1 , 1888,  balance  available   395. 

Amount  appropriated  by  act  of  August  11, 1888   15,  Oi'O. 

■  ■   

Amount  available  for  fiscal  year  ending  June  30. 1889   15, 396. 

r  Amount  (estimated)  required  for  completion  of  existing  project   5,000. 

J  Amount  that  can  be  proti  i  >  blj  expended  in  fiscal  year  ending  June  30, 1890     5, 000. 
l  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
I    harbor  acts  of  1863  and  18<i7. 

(See  Appendix  A  13.) 

19.  Bellamy  River,  fieic  Hampshire. — This  is  a  new  work,  based  up 
the  survey  made  in  obedience  to  the  requirements  of  the  river  aud  h; 
bor  act  of  August  5,  LS86,  in  which  the  officer  iu  charge  reports  tb 
the  river  is  a  small  tidal  branch  of  the  Piscataqua  Itiver,  or  an  arm 
Great  Bay,  which  conuects  with  the  Piscataqua  at  Dora  Point,  4  mi 
above  the  bridge  at  Portsmouth,  N.  IL,  which  it  is  proposed  to  imprc 
by  dredging  with  the  view  to  obtaining  a  channel  sufficient  to  adi 
vessels  of  500  or  600  tons  to  asceud  to  the  head  of  navigation  at  tl 
stage. 

The  estimated  cost  of  the  improvement,  consisting  of  a  channel  50  t 
wide  at  bottom  with  45  degree  slopes,  5  feet  depth  at  mean  low  wat 
is  $28,000. 

The  river  and  harbor  act  of  August  11, 1888,  contains  an  appropi 
tion  of  $10,000  for  the  proposed  work.  It  is  estimated  that  $18,000  < 
be  profitably  expended  in  fiscal  year  ending  June  30,  1890. 

Amount  appropriated  by  act  of  August  11,  1888    $10,00) 

(Amount  (estimated)  required  for  completion  of  existing  project   18,  0O< 

J  Amount  t  hat  can  be  profitably  expended  in  fiscal  year  ending  J  une  30, 1890    18,  OOt 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


t 


20.  Cocheco  River,  New  Hampshire. — The  preseut  project  for  iinpi 
ing  the  Cocheco  River  has  for  Its  object  a  channel  50  feet  wide,  wit 
depth  of  5  feet  at  mean  low  water,  or  112  feet  at  mean  high  water 
the  city  of  Dover,  N.  11 
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The  channel  was  obstructed  by  a  ledge  of  rock,  aud  by  sand,  gravel, 
mil  bowlders,  which  gave  a  channel  depth  of  less  than  3  feet  at  mean 
low  water. 

The  original  estimate  for  cost  of  the  work  was  $47,000. 
Expenditures  to  June  30,  1887,  $28,497.36. 

During  the  last  year  the  removal  of  the  solid  ledge  has  been  com- 
pleted. 

A  great  improvement  to  the  navigation  of  the  river  has  already  re- 
sulted, but  to  obtain  the  full  benefit  the  remaining  obstructions  should 
be  removed. 

The  amount  available  will  be  applied  to  completing  the  improvement. 

Julv  I,  1887,  amount  available  •.  $9,502.64 

Julr  1,  1888,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
ontatanding  July  1,  te87    9, 184. 75 

Joly  I,  1888,  balance  available   317. 89 

Amount  appropriated  by  act  of  August  11,  1888    9. 000. 00 

Aoioont  available  for  fiscal  year  ending  June  30,  1889  t   9, 317. 89 

(See  Appendix  A  14.) 

21.  Harbor  of  Refuge  at  Little  Harbor ,  Xew  Hampshire. — The  present 
project  for  this  improvement  consists  iu  dredging  a  channel  100  feet 
wide  and  9  feet  deep  at  meau  low  water  for  a  distance  of  about  3,000 
feet  to  the  small  anchorage,  wllich  is  to  be  slightly  enlarged. 

The  object  of  the  improvement  is  to  form  a  harbor  of  refuge  for  ves- 
sels when  they  can  not  get  into  Portsmouth  Harbor. 

The  harbor  has  a  saudy  bottom,  and  is  for  the  most  part  shallow. 
The  channel  originally  had  an  average  of  less  than  6  feet  at  low  water. 
The  amount  expended  to  June  30,  1887,  was  $349.71. 
During  the  last  year  a  part  of  the  channel,  75  feet  wide  and  2,400 
feet  long,  has  been  excavated  to  a  depth  of  9  feet  by  dredging. 
The  amount  expended  during  the  fiscal  year  has  been  $9,558.05. 
The  resulting  channel  causes  no  benefit  thus  far,  because  it  does  not 
eitend  to  the  deep  water  iuside. 

The  funds  available  for  ensuing  year  and  for  year  endiug  June  30, 
1890.  will  be  expended  in  carrying  out  enlarged  project  in  accordance 
with  the  act  of  August  11,  1888. 

The  increased  depth  and  area  to  be  dredged  is  estimated  by  the 
•♦ffieer  in  charge  to  cost  $95,000.  If  the  project  is  to  include  the  two 
protecting  jetties  proposed  by  him,  $70,000  will  have  to  be  added  to 
amount. 


Julj  I,  lr<87,  amount  available   $9, 6T>0. 29 

'aly  1. 1888,  amount  expended  during  fiscal  year,  exc  lusive  of  liabilities 

Jnly  1,  1887   9,5T>8,0:> 


•TaJy  1, 1888,  balance  available   92.  Sit 

Aaoaot  appropriated  by  act  of  August  1 1,  1888   i>0, 000. 00 

Amount  available  for  fiscal  year  ending  J  une  30, 1889   20. 092. 24 

Amount  (estimated)  required  for  completion  of  existing  project   98,000.00 

Amount  that  can  be  profitably  expended  iu  fiscal  year  ending  J  une  30, 1890  50, 000. 00 
Submitted  in  compliance  with  requirement*  of  sections  2  of  river  aud 
\   karbor  acta  of  1866  and  1867. 

(See  Appendix  A  15.) 
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EXAMINATIONS  AND  SURVEYS  FOR  IMPROVEMENT,  TO  COMPLY  WITH 
REQUIREMENTS  OF  THE  RIVER  AND  HARBOR  ACT  OF  AUGUST  5, 
1886. 

It  appearing,  after  preliminary  examination  by  tbe  local  engineer, 
that  the  localities  were  worthy  of  improvement,  Lieuteuant-Colouel 
Smith  was  charged  with  and  completed  the  following  surveys,  the  re- 
sults of  which  were  transmitted  to  Congress  and  printed  as  Executive 
Documents  of  the  Fiftieth  Congress,  first  session: 

1.  Bayoduce  \Bagaduce]  River,  Maine,  between  the  towns  of  Penobscot 
and  Brooksville.— Printed  in  House  Ex.  Doc. No.  157.  (See  also  Appen- 
dix A  10.) 

2.  Camden  Harbor,  Main* — Printed  in  House  Ex.  Doc.  No.  141.  (See 
also  Appendix  A  17.) 

3.  Rockport  Harbor,  Maine.— Priuted  in  House  Ex.  Doc.  No.  141.  (See 
also  Appendix  A  18.) 

4.  Kennebec  River,  Maine,  at  Bath,  and  from  Augusta,  to  lower  end  of 
Perkin's  Island. — Printed  in  House  Ex.  Doc.  No.  133. — (See  also  Appen- 
dix A  10.) 

5.  Penobscot  River,  Maine,  from  Bangor  to  Bucksport  Narrows.— Printed 
in  House  Ex.  Doc.  No.  133.    (See  also  Appendix  A  20.) 

IMPROVEMENT  OP  RIVERS  AND  HARBORS  IN  MASSACHUSETTS. 

Officer  in  charge,  Lieut.  Col.  George  L*  Gillespie,  Corps  of  Engineers. 

I.  Newburyport  Harbor,  Massachusetts. — The  object  of  the  improve- 
ment is  to  create  a  channel  through  the  outer  bar,  1,000  feet  wide  and 
with  a  least  depth  of  17  feet  at  mean  low  water,  or  24£  feet  at  mean 
high  water.  The  project  adopted  in  1880,  and  modified  in  1863,  is  to 
build  two  converging  rubble-stone  jetties,  so  located  as  to  give  a  proper 
direction  to  the  current,  and  thereby  produce  aud  maintain  the  desired 

result. 

The  estimated  cost  of  the  project  was  $375,000,  and  the  amount  ap- 
propriated to  date  is  $207,500. 

To  June  30,  1888,  $207,498.27  had  been  expended. 

During  t  he  fiscal  year  3,443  tons  of  rubble-stone  were  deposited  in  the 
north  jetty. 

The  north  jetty  is  now  2,675  feet  long,  of  which  1,930  feet  are  fully 
completed,  aiid  the  residue,  745  feet,  is  a  core  of  stone  built  up  to  low 
water. 

The  south  jetty  is  1,300  feet  long,  of  which  1,077  feet  are  fully  com 
pleted,  and  the  residue,  223  feet,  is  a  core  of  stone  built  up  to  low  water. 

The  Plum  Island  Dike  is  817 -feet  long,  5i  feet  high  above  mean  low 
water,  exeept  near  the  center  where  a  weir  is  left  temporarily,  150  feet 
long,  and  2  feet  deep  at  mean  low  water. 

The  sand-catch  in  rear  of  the  south  jetty  is  in  two  branches,  one  480 
feet  long  and  one  572  feet. 

All  these  works  are  in  good  order. 

The  expenditures  during  the  year  were  $17,622.07. 

The  balance  available  July  1,  1888,  is  $1.73.  To  complete  the  im 
provements  $167,500  will  be  required,  of  which  $50,000  could  be  ex 
ponded  to  advantage  duriug  the  fiscal  year  ending  June  30,  1890. 

A  survey  of  the  bar  was  made  in  June,  1888.  It  showed  a  decided 
advance  in  the  improvement;  three  deep  navigable  channels  cross  the 
bar,  one  11.2  feet  deep,  and  the  other  two,  each  10.7  feet  deep  at  mean 
low  water. 
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The  advantages  to  be  derived  from  the  completion  of  the  project  are 
tb«Mleepeniu£  and  widening  of  the  channel  across  the  bar,  thereby  af- 
fording a  harbor  of  refuge  on  the  inside  of  Salisbury  Poiut,  and  also 
affording  easy  access  at  high  water  to  the  wharves  at  Newbnryport 


tor  vessels  drawing  17  feet  approximately. 

J  ah  1,  1887,  amount  available   $17, 683. SU 

July  1,  lita*,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
«.tounding  July  1, 1887   17. 632. 07 


h\y  1,1888,  balance  available   1.73 

Amount  appropriated  by  act  of  August  11, 1888   2f>,  000. 00 


Amonnt  available  for  fiscal  year  ending  June  30,  1889   25, 001. 73 


I  Amount  (estimated)  reouired  for  completion  of  existing  project   142,500.  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June30, 1890  50,000. 00 
^ibmirted  in  compliance  with  requirements  of  sections  2  of  river  and 

I   harbor  acta  of  1866  and  1867. 

(Sec  Appendix  B  1.) 


2.  Merrimac  River,  Mass  ichusetts.— The  object  of  the  improvement  is 
to  straighten,  deepen,  anil  widen  the  natural  channel  of  the  river  from 
its  mouth  to  the  Upper  Falls,  a  distance  of  21  £  miles. 

The  channel  originally  was  narrow,  crooked,  and  much  obstructed  by 
lodges,  bowlders,  and  shoals,  aud  below  Newburyport  by  ledges,  cribs, 
piers,  aud  wrecks.  At  mean  low  water  vessels  drawing  not  to  exceed 
\  feet  could  cross  the  bar  and  proceed  about  6  miles  above  Newbury  - 
port.  The  mean  rise  or  fall  of  the  tide  at  the  mouth  of  the  river  is  7j 
feet ;  at  Haverhill  Bridge,  4  feet. 

The  project  originally  a  I  opted  in  1870  proposed  to  remove  obstruc- 
tions from  the  Upper  and  Lower  Falls,  to  remove  Gangway  Rock,  to  re- 
move  the  wreck  of  the  schooner  Globe,  and  to  remove  the  "  Boilers." 
The  cost  was  estimated  at  $09,025. 

This  project  was  revised  and  extended  in  1874  to  include  the  removal 
"i "rocks  at  Deer  Island  and  at  Bock  Bridges,  and  at  Little  Currier's 
*boal,  so  that  the  channel  should  have  the  following  depths  at  ordinary 
Ijigu-waier  stages  of  the  river : 

From  the  mouth  to  Deer  Island  Bridge  (5  miles),  1G£  feet;  from  Deer 
Wand  Bridge  to  Haverhill  Bridge  (12£  miles),  12  feet;  thence  to  the 
oot  of  Mitchell's  Falls  (1£  miles),  10  feet;  through  Mitchell's  Falls  to 
lit-  head  of  the  Upper  Falls  (2£  miles),  not  less  than  4£  feet,  with  the 
Bill  water  at  Lawrence  running.  This  revised  project  was  estimated  to 
eon  $147,000. 

The  total  appropriations  to  date  have  been  $170,500. 

The  total  expenditures  to  June  30, 1888,  were  $170,498.43,  and  the 
river  channel  had  been  improved  in  accordance  with  the  modified  proj- 
^t,  with  the  exception  of  the  removal  of  the  "  Boilers,"  upon  which  no 
*»rk  has  been  done. 

Lhiring  the  fiscal  year  the  high-water  grade  line  of  the  river  during 
'be  Hpring  freshet  was  established  from  Lawrence  to  the  mouth. 

To  complete  the  improvement,  so  that  the  same  depth  of  water  which 
3*»  beeu  obtained  through  Mitchell's  Falls  cau  be  carried  to  Lawrence, 
«Witional  work  will  be  required  at  the  falls  above  Haverhill,  which  is 
Climated  to  cost  $11,000,  and  additional  improvements  could  be  made 
^the  lower  part  of  the  river,  which  are  estimated  to  cost  $11,500,  or  a 
Mtll  of  $22,500. 

The  improved  channel  is  in  good  order,  aud  meets  all  existing  de- 
aands  of  commerce.  No  appropriation  is  recommended  for  the  year 
►ixlinjr  June  30, 1890^ 
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July  1,  1887, amount  available   $',#0.04 

July  1,  ltb8,  amount  expended  during  fiscal  year,  exclusive  of  ' 

liabilities  outstanding  July  1,  1687   $282.47 

July  1,1868,  outstanding  liabilities   6.00 

i    288.4* 

July  1, 1883,  balance  available   1.5" 

(See  Appendix  B  2.) 

3  roicow  River,  Maxxachusette. — In  compliance  with  river  and  harbor 
act  of  July  5,  1884,  a  preliminary  examination  and  survey  were  made 
of  Powow  River.  The  result  of  the  survey  was  submitted  to  Congress 
February  2,  1885,  aud  printed  as  House  Ex.  Doc.  No.  179,  Forty-eighth 
Congress,  second  sessiou,  aud  also  as  Appendix  B  15,  Annual  Report 
of  Chief  of  Engiueers,  1885.  The  project  proposed  contemplates  deep- 
ening the  channel  to  12  feet  for  a  distance  of  9,600  feet,  at  an  estimated 
cost  of  $77,000. 

.  The  river  and  harbor  act  of  August  11,  1888,  appropriates  $3,000  for 
fhis  work,  and  $10,000  may  be  profitably  expended  in  continuing  it 
during  the  fiscal  year  ending  June  30,  1890. 

Amount  appropriated  by  act  of  August  11,  1888    $3, 000. 00 

C  Amount  (estimated)  required  for  completion  of  existing  project   74,000,00 

J  Amount  that  can  be  profitably  expended  in  fiscal  yeareuding  J  une  30,1890  10,  OCX).  OO 
S  Submitted  iii  compliance  with  requirements  of  sections  2  of  river  and 

^    harbor  acts  of  1866  and  1807. 

4.  Ipswich  River,  Mansachtisettx. — Ipswich  River  empties  into  Plum 
Island  Sound  about  9  miles  south  of  Newburyport,  Mass.  It  is  navi- 
gable from  its  mouth  to  the  wharves  at  Ipswich,  a  distance  of  3  miles. 
Before  improvement  at  low  water  not  to  exceed  1£  feet  draught  could 
bo  carried  in  a  narrow  channel. 

The  mean  rise  or  fall  of  the  tide  is  8.4  feet.  The  object  of  the  im- 
provement is  to  widen  and  deepen  the  natural  chanuel  of  the  river. 

The  origiual  project  was  submitted  in  1875.  It  proposed  a  channel  00 
feet  wide  and  4  feet  deep  at  mean  low  water,  at  an  estimated  cost  of 
$25,000. 

But  one  appropriation  has  been  made  for  this  improvement,  that  ot 
August  5,  1886,  for  82,500. 

No  operations  were  in  progress  during  the  year. 

The  improvement  remains  in  good  order,  and  the  navigable  channel 
is  at  least  40  feet  wide  aud  4  feet  deep  at  meau  low  water. 

The  total  expenditures  to  date  have  been  $2,500. 

No  balance  is  available  July  1,  1888. 

To  complete  the  improvement  so  far  as  the  nature  of  the  preseni 
commerce  justifies  will  require  an  appropriation  of  $2,500,  all  of  whicl 
could  be  expended  to  advantage  during  the  fiscal  year  ending  June  30 
1890,  in  widening  the  cut  at  uThe  Shoals"  to  00  feet  and  in  extendi n  . 
it  to  the  "Deep  Dole"  above  "Heard's  Point." 

The  prospective  benefits  to  commerce  are  increased  facilities  am 
safety  lor  navigation. 

July  1,  1887,  amount  available   8246. 7! 

•July  1,  18^8,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 

outstanding  July  I,  18*7    246.7 

Amount  appropriated  by  act  of  August  1 1,  1888   2, 500.  0 

f  Amount  (estimated)  required  for  completion  of  existing  project   20, 000.  0 

I  Amount  that  can  be  profitably  expended  iu  fiscal  year  ending  June  30, 1890     2  500.  0 
\  Submitted  in  compliance  with  requirements  of  sections  2  of  river  aud 
I    harbor  acts  of  18iit>  and  1867. 


(See  Appendix  B  3.) 
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5.  Harbor  of  Refuge,  Sandy  Bay,  Cape  Ann,  Massachusetts. — This  bay  is 
situated  at  the  northeastern  extremity  of  Cape  Ami,  Massachnsests. 
[lit open  to  the  full  effect  of  easterly  and  northeasterly  gales. 

The  proposed  improvement  contemplates  the  construction  of  a 
national  harbor  of  refuge  of  the  first  class.  The  anchorage  covered  by 
the  proposed  breakwater  will  contain  1,377  acres. 

Xo  definite  project  for  the  masonry  construction  of  the  breakwater 
above  the  rubble  mouud  has  been  adopted.  To  the  level  of  22  feet  below 
meaD  low  water  it  will  consist  of  a  mound  of  rubble-stoue  40  feet  wide 
on  top. 

The  estimated  cost  of  the  improvement  is  $5,000,000. 

The  total  amount  appropriated  to  date  has  been  $200,000. 

The  expenditures  to  Juue.iO,  1888,  were  $194,125.24. 

Duriug  the  fiscal  year  ending  June  30,  1888,  83,935  tons  of  rubble- 
stone  were  deposited  iu  the  breakwater. 

The  condition  of  the  improvement  on  June  30,  1888,  was  as  follows: 
-42,934  tons  stone  had  been  deposited,  by  which  2,200  running  feet  of 
the  substructure  of  the  breakwater  were  essentially  completed. 

The  balance  available  July  1,  1888,  $5,874.70,  will  beexpended  in  mak- 
ing a  survey  of  the  substructure. 

To  complete  the  project  will  require  au  appropriation  of  $4,800,000,  of 
which  amount  $100,000  could  be  expended  to  advantage  duriug  the 
fiscal  year  ending  June  30,  1890. 

The  prospective  benefits  to  commerce  and  navigation  by  the  construc- 
tion of  this  harbor  of  refuge  are  increased  safety  to  life  and  property 
and  a  consequent  reduction  in  freights  aud  insurance. 

July  1,  1887,  amount  available   $75,916.09 

Jaiy  I.  18S8,  amount  expended  daring  fiscal  > ear,  exclusive 

of  liabtltti*.**  outstanding  Julv  1,  lb87  $58,571.09 

inly  1,  1888,  outstanding  liuhifitii-a   11,470.24 


  70,041.33 

July  1.  I***,  balance  available   5,874.70 

Amonnt  appropriated  by  act  of  August  1 1 ,  1888   100, 000. 00 

IntoQtit  available  for  fiscal  year  ending  June  30,  l*8i)   105,874.70 

Atuouut  (estimated)  required  for  completion  of  existing  project  4,700,000.00 


!  Amount  t  bat  can  be  profitably  expended  in  fiscal  year  ending  J  une  30, 1890    100, 000.  00 
i>nl»aiitted  in  compliance  with  requirements  of  sections  "£  of  river  and 
I  harbor  acts  of  1800  and  1807. 

(See  Appendix  B  4.) 

6.  Gloucester  llarhor,  Massachusetts . — The  general  project  submitted 
fanoary  20,  1871,  in  compliance  with  the  act  of  July  11, 1870,  proposed 
"o  clear  the  harbor  of  sunken  rocks,  and  to  build  a  stone  breakwater 
;ora  Eastern  Point  to  Round  Uock  Shoal.  The  operations  in  execution 
/  this  general  project,  under  the  acts  of  July  11, 1870,  and  June  10, 1872, 
vare  been  coufined  solely  to  the  removal  of  isolated  sunken  rocks,  spe- 
ally  obstructive  to  the  navigation  of  the  inner  harbor. 

The  act  of  July  10,  1872,  appropriated  $10,000.  which  sum  was  ap- 
plied to  the  removal  of  Clam  Hock,  Pinuacle  Uock,  rock  off  J.  Friend's 
^harf,  rock  off  Pew's  Wharf,  aud  a  portion  of  Hanson's  Ledge. 

The  act  of  August  5,  1886,  appropriated  $5,000  for  a  survey  of  the 
harbor  aud  for  continuing  work  on  Babson's  Ledge.  The  survey  was 
"to  pie  ted  in  December,  188G,  and  a  report  and  general  project,  based 
*a  this  survey,  for  the  improvement  of  the  harbor  was  published  in  the 
Heport  of  the  Chief  of  Engineers  for  1887,  page  500. 
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The  act  of  August  11,  18*8,  appropriates  $10,000  for  "  dredging  Har 
bor  Cove  and  removing  ledge  and  bowlders  obstructing  approach  to 
the  wharves  between  Harbor  Cove  and  Pew's  Wharf,"  which  is  a  por- 
tion of  the  general  project  before  referred  to.   The  officer  in  charge  es- 


timated that  this  part  of  the  project  would  cost  $05,000. 

Jnly  1,  1887,  amount  available  "   $3, 003. 2$ 

Joly  1,  1888,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 

outstanding  July  1,  1887    3,003.2^ 

Amount  appropriated  by  act  of  August  11,  1888    10, 0O0. 0». 


f  Amount  (estimated)  required  for  completion  of  existing  project   55, 000.  0< 

J  Amountthatcanbeproiitablyexpeudedinfiscal  yearendingJune30, 1890  20,000.  O) 
1  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

t   harbor  acts  of  1866  and  1867. 

(See  Appendix  B  5.) 


7.  Manchester  Harbor,  Massachusetts. — In  compliance  with  the  provis 
ions  of  the  river  and  harbor  act  of  August  5, 18S6,  a  preliminary  ex 
amination  and  survey  were  made  of  Manchester  Harbor.  The  resul 
of  this  survey  was  transmitted  to  Congress  January  10.  1888,  an< 
printed  in  House  Ex.  Doc.  No.  83,  Fiftieth  Congress,  first  session.  Tli 
project  proposed  contemplates  dredging  a  chanuel  for  a  draught  of 
feet  at  mean  low  water  from  Proctor's  Point  to  the  town  wharves,  i 
distance  of  3,900  feet,  and  the  removal  of  a  portion  of  a  ledge  of  rock  a 
Proctor's  Point,  at  an  estimated  cost  of  $14,000. 

The  river  and  harbor  act  of  August  11,  1888,  appropriates  $3,500  fo 
this  work,  and  $5,000  may  be  profitably  expended  in  continuing  it  dm 
ingthe  fiscal  year  ending  June  30, 1890. 

Amount  appropriated  by  act  of  Angimt  11,  lr£8   $2, 500.  C 

{Amount  (estimated)  required  for  completion  of  existing  project  .    11,500.  C 

Amount  tbatcan' be  profitably  expended  in  fiscal  year  ending  Juue  30, 1890  5,000.  ( 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1806  and  1867.  ■ 

8.  Lynn  Harbor,  Massachusetts.— The  object  of  this  improvement  is  t 
obtain  a  more  direct,  wider,  and  deeper  channel  of  approach  to  the  cit 
wharves.  The  original  channels  were  narrow  and  crooked,  and  had  bi 
0  feet  depth  at  mean  low  water,  and  the  greater  part  of  the  harbc 
was  bare  at  low  water. 

The  project  was  adopted  in  1884.  It  proposed  a  channel  200  feet  wic 
and  10  feet  deep  at  mean  low  water  through  the  outer  and  inner  bar 
The  outer  improved  channel  is  3,610  feet  long;  the  inner  one  6,450  fee 
It  is  supposed  that  the  inner  channel  will  need  occasional  dredgin 
To  aid  iu  keeping  the  outer  channel  open  a  trainiug-wall  is  propose* 
if  experience  shall  show  it  to  be  necessary.  The  cost  of  the  project,  & 
revised  in  1885,  was  $157,000.  The  total  appropriations  to  date  ai 
$06,000.  The  expenditures  to  June  30,  1888,  were  $05,962.60.  Durin 
the  fiscal  year  ending  June  30, 1888,  a  survey  of  the  improved  channe 
was  made,  and  it  was  found  that  they  had  suffered  no  serious  deterior 
tion  and  were  essentially  as  at  the  date  of  the  last  annual  report. 

The  outer  channel  is  now  completed.  The  inner  channel  is  150  fe< 
wide,  10  feet  deep  at  mean  low  water.  !No  work  has  been  done  on  tl 
training-wall,  as  it  has  not  yet  been  found  necessary. 

To  complete  the  project  would  require  an  appropriation  of  $81,000. 

To  extend  the  iuner  chanuel  to  the  basin  between  the  city  wharv* 
would  cost  $25,000,  a  total  of  $106,000.  The  training-wall  is  estimate 
to  cost  $66,500 
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Twenty  four  thousand  dollars  could  be  expended  to  advantage  dur- 
ing the  fiscal  year  ending  JudoSO,  1890,  in  widening  the  inner chanuel 
and  its  extension  to  the  inner  basin.  The  prospective  beuefits  to  com- 
merce are  increased  facilities  and  safety  to  navigation. 

J«iy  \,  1^7,  aaionnt  available   $566.  86 

Jsiv  1, 16*,  amonut  expended  during  fiscal  year,  exclusive  of  liabilities 
ukUaading  J  oly  I,  1887   .r»:*>.  46 

July  1, 18^,  balance  available   37.  40 

Amount  appropriated  by  act  of  August  11,1688   10,000.00 

intol  available  for  fiscal  year  endiug  June  30,  1889      10, 0o7. 40 

fAnwaut  estimated)  required  for  completion  of  existing  project .    81, 000. 00 

j  Amount  that  can  be  profitably  expended  m  ti-tcal  year  end.  ng. June  30, 1890  24,000.  00 
i>ol>mitt*Ml  in  compliance  with  requirements  of  sections  2  of  river  and 
I  harbor  artH  of  1866  aud  186T. 


9.  Winthrop  Harbor,  Masnachusem.— To  comply  with  the  provisions 
the  river  and  harbor  act  of  August  5.  1886,  a  preliminary  examina- 
tion and  snrvey  were  made  of  Winthrop  Harbor. 

A  report  of  the  results  of  the  survey  was  transmitted  to  Congress 
Jamiary  10,  1888,  and  printed  as  House  Ex.  Doc.  No.  85,  Fiftieth  Cou 
:re.ss,  first  session. 

It u  proposed  to  dredge  a  channel  3,900  feet  loug,  50  feet  wide,  nud 
I  feet  deep,  to  connect  Rice's  Wharf  with  the  back  channel,  iu  order 
that  vessels  of  light  draught  may  reaeh  Winthrop  at  all  stages  of  tide, 

vway  of  the  Bird  lslaud  Channel,  at  an  estimated  cost  of  $  1 7,600. 

The  river  and  harbor  act  of  August  11,  1888,  contains  an  appropria- 
tion of  $1,000  for  this  work. 

It  is  estimated  that  $5,000  can  be  profitably  expended  during  the  fis- 
cal year  ending  June  30,  1890. 

ImbdI  appropriated  by  act  of  August  11,  1888   $1,000.  00 

lmount  (estimated)  required  for  completion  of  existing  project   16, 600. 00 

i  AjDouuMhat  can  be  profitably  expended  in  fiscal  yearendmg  June  30,1890  5,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
I  harbor  acts  of  1866  and  1867. 

10.  Boxion  Harbor,  Massachusetts. — The  object  of  this  improvement 
n  first,  to  preserve  the  harbor  by  protecting  the  islands  and  headlands; 
«i»l,  second,  to  improve  it  by  widening,  straightening,  and  deepening 
''^  channels. 

The  projects  adopted  for  this  purpose  since  I860  have  been  mainly  in 
'-cordance  with  the  recommendations  of  the  United  States  comruis- 
linen,  whose  labors  terminated  during  that  year.   The  works  of 

nervation  consist  of  sea  walls,  aprons,  jetties,  etc.,  which  protect  the 
•boreg  of  the  islands  and  headlands,  prevent  additional  wash  into  the 

tannels,  control  the  tidal  scour,  and  preserve  the  full  height  of  anchor 
»gy  shelter  for  vessels  in  the  roadsteads.   Such  have  been  built  or  re- 

'red  at  Point  Allerton  and  the  islands  of  Great  Brewster,  LovelK 
'  illop,  Long,  Deer,  Rainsford,  George's,  and  Castle. 

The  works  of  improvement  have  been  by  dredging  and  blasting,  by 
means  many  dangerous  rocks  and  shoals  have  been  removed, 
M  the  main  ship-channel  enlarged  from  100  feet  wide  and  18  feetdeep 
*■  mean  low  water,  so  that  it  now  is  at  least  600  feet  wide  and  23  feet 
WP  at  mean  low  water. 

The  following  tributary  channels  have  also  been  improved: 

I  Charles  ftt'rer.— The  natural  chaunel  of  this  river  has  been  widened, 


See  Appendix  B  6.) 
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straightened,  and  deepened,  so  that  from  its  month  up  to  Western 
Avenue  Bridge,  a  distance  of  4^  miles,  the  channel  has  a  width  of  20C 
feet  and  a  depth  of  7  feet  at  mean  low  water;  thence  to  Arsenal  Street 
Bridge,  2j  miles,  the  channel  has  a  least  width  of  80  feet  and  a  least 
depth  of  0  feet.  , 

1.  Fort  Point  Channel. — This  important  branch  of  the  main  shipchan 
uel  originally  had  a  least  depth  of  12  feet  at  its  entrance,  and  tht 
chaunel  was  narrow  and  crooked.  It  has  been  widened  to  1 7.3  feet 
and  deepened  to  23 feet  at  mean  low  water  from  its  mouth  to  Congresi- 
Street  Bridge,  a  distance  of  1,000  feet.  « 

3.  Hiagham  Harbor. — (See  separate  report.) 

4.  Xantasket  Beach  Channel.  Tue  project  adopted  in  1880  was  to  widei 
and  deepen  the  channel  so  that  it  would  be  at  least  100  feet  wide  anc 
9£  feet  deep  at  mean  low  water.  The  project  was  completed  in  1881  and 
1883. 

5.  Channel  between  Nix's  Mate  and  Long  Island. — This  channel  bac 
originally  4£  feet  depth  at  mean  low  water.  A  cut  has  been  macb 
through  the'bar  200  feet  wide,  550  feet  long,  and  VJ  feet  deep  at  meat 
low  water. 

This  improved  channel  has  proved  to  be  of  great  convenience  to  tin 
local  commerce,  and  should  be  widened  to  300  feet  and  deepened  to  U 
feet,  mean  low  water,  and  its  axis  slightly  clianged. 

6.  Broad  Sound.— An  obstruction  called  41  Barrel  Rockr  was  remove* 
in  1809. 

The  total  apppropriations  to  date  for  this  harbor  have  beeu,  sine- 
1867,  $1,063,750. 

The  expenditures  to  June  30.  1888,  were  $1,654,020.74  (inclusive  o 
outstanding  liabilities). 

During  the  fiscal  year  ending  June  30, 1888, 65,576  cubic  yards  of  mate 
rial  were  dredged  from  the  M  Lower  Middle"  Shoal  and  3,430  cubic  yard 
from  the  Narrows.  The  dredging  at  the  "Lower  Middle"  uucovered  ture« 
small  ledges,  and  a  contract  for  their  removal  was  -executed,  uude 
which  work  will  be  commenced  early  in  July,  1888.  Wbeu  this  conrrac 
is  completed  the  channel  here  will  be  1,000  feet  wide.  Six  hnndre< 
aud  seventeen  running  feet  of  the  coping  course  were  reset  at  the  Grea 
Brewster  sea  wall,  and  minor  repairs  made  to  the  Deer  Island  sea- wall* 

The  several  works  of  improvement  are  in  good  order  and  show  no  seri 
ous  deterioration. 

The  existing  works  of  preservation  are  generally  in  good  order,  bu 
some  of  them  require  repairs  and  exteusiouS. 

The  balance  available  July  1,  1888,  will  be  expended  in  removing  tli 
small  ledges  uncovered  by  the  dredging  at  the  '*  Lower  Middle." 

The  benefits  to  be  derived  from  the  proposed  expenditure  are  add 
tional  safety  and  convenience  to  the  commerce  of  this  important  harboi 

The  amounts  recommended  by  the  officer  in  charge  for  expenditure  fo 
improvements  in  Boston  Harbor,  Massachusetts,  during  the  fiscal  yea 
ending  June  30,  1890,  are  as  follows: 


Kxtension  of  sea-wall : 

(iwir^'H  Island   $10,  Ol 

,  (jallop  h  Inland . ...... ......  ..... .... ...... .... ...... .... .... ...... .    1  «^ ,  OX. 

Extension,  etc.,  of  sea-wall  at  Long  Island   3,  Ot 

Sea-walls  at  south  and  east  bluffs  of  Governor's  Island   80,  Ot 

Widening  main  Bhip-ehannel  at  the  "  Upper  Middle"   2*>0, OX 

Completing  Fort  Foiur  Channel   bO,  (X 

Widening  and  deepening  Nix's  Mate  Channel   25,  01 

Survey  of  main  ship-ehannel  east  of  Long  Island  Head   6.  (H 


Total   449,  i>i 
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July !.  lrS7,  amount  Available    $34,71*.  42 

July  I.  l&H,  union nr  <\  ponded  during  fiscal  year,  exclusive  of 

liabilities outbtandiug  July  1,  16$:   $23,3%.  <>4 

July  1,  1SSH,  outstanding  liabilities   1 , 587. 1'2 

July  1.  l*<3.  amount  covered  by  existing  contracts   U,  GOO.  00 

 '31,r*8.16 


July  1.  l&<6,  balauce  available   3, 129. 2«> 

Ameunt  appropriate*!  by  act  of  Agust  11,1888   125,000.00 


Amount  available  for  dscal  year  ending  June  30,  188U   138,  129.  20 


Amount  (estimated)  required  for  completion  of  existing  project   325, 000. 00 

(  Amount that ran  be  profitably  expended  la  fiscal  year  ending. June  30,181)0  200,000.  00 
Submitted  in  compliance  w'th  requirements  of  tactions  2  of  river  ami 
k  harbor  acts  of  ltxki  and  1867. 

(See  Appendix  B  7.) 

11.  Maiden  River,  Massachusetts. — The  object  of  the  improvement  is 
to  increase  the  width  and  depth  of  the  river  chanuel  from  its  mouth  to 
the  second  bridge  in  Maiden. 

Previously  to  the  improvement  there  was  a  navigable  depth  of  barely 
i  feet  at  mean  high  water.    The  mean  ri.se  or  fall  of  the  tide  is  9.8  feet. 

The  projeet  originally  proposed  in  1880  was  to  excavate  a  channel  100 
feet  wide,  12  feet  deep  at  mean  high  water,  up  to  the  second  bridge  in 
Maiden,  with  two  "  cut-offs,"  one  east  of  the  island,  near  the  mouth  ot 
the  river,  and  one  through  the  marsh,  about  one  half  mile  above. 

This  project  was  modified  in  1882.  It  was  then  proposed  to  improve 
the  natural  channel  of  the  river,  so  that  it  would  be  100  feet  wide,  12 
leetdeep  at  mean  high  water  to  the  first  bridge  at  Maiden,  and  thence 
to  the  second  bridge  75  feet  wide,  with  the  same  depth. 

The  cost  of  the  original  project  was  estimated  to  be  $40,000. 

The  total  appropriations  for  this  work  are  $10,000. 

The  expenditures  to  June  30, 18S8,  were  $10,000.  Xo  work  was  done 
'luring  the  fiscal  year  ending  June  30,  1*88. 

The  channel  of  the  river  has  a  least  width  of  50  feet  (70  feet  at  turns), 
Mth  a  depth  of  12  feet  at  mean  high  water  from  its  mouth  to  the  first 
bridge  in  Maiden. 

There  is  no  balauce  available  July  1,  1888. 

The  improved  channel  is  in  good  order. 

No  appropriation  is  recommended  for  the  year  ending  June  30,  1800. 
To  complete  the  project  it  is  estimated  will  cost  $37,000. 
(See  Appendix  B  8.) 

12.  Hingham  Harbor,  Massachusetts. — The  object  of  the  work  is  to 
*iden  and  deepen  the  natural  channel,  which  was  30  feet  wide  and  4 
>etdeep,  so  that  it  will  be  100  feet  wide  and  10  feet  deep  at  mean  low 
»ater. 

The  project  was  originally  proposed  iu  1874  and  was  modified  in  1885. 
Tbe  original  project  was  estimated  to  cost  $11 ,000.    The  project  of  1885 
a*  to  cost  an  additional  sum  of  $18,750. 

The  total  amount  appropriated  has  been  -f  10,000.  The  amount  ex- 
toded  to  June  30,  1888,  was  $16,000. 

Daring  the  fiscal  year  ending  June  30,  1888,  no  operations  were  in 
I'fo^ress. 

The  channel  is  now  100  feet  wide  and  8  feet  deep  throughout,  and  at 
Pledge,  where  operations  have  been  iu  progress  under  the  modified 
project,  the  channel  is  10  feel  deep  a.t  mean  low  water  in  a  cut  through 
the  ledge  50  feet  wide. 
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To  complete  the  present  project  will  require  an  appropriation  of  $8,000, 
all  of  which  could  be  expended  to  advantage  during  the  fi*cal  year  end 
ing  June  50,  1890. 

No  balance  is  available  July  1,  188S. 

The  prospective  benefits  to  commerce  are  increased  facilities  aud 


safety  to  navigation. 

July  1,  1887,  amount  available   $76.  74 

July  1,  1888,  amount  expended  during  fiscal  year,  exclusive  of  kabrlities 

outstanding  July  1, 1887   7G.  74 

Amount  appropriated  by  act  of  August  11,  1888    5,  OOOTOO 

Amount  (estimated)  required  for  completion  of  existing  project   8,  OUO.  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  J  uue  3Q,  V&0  8,  000.  00 


*  Submitted  in  compliance  with  requirements  of  soot  ions  2  of  river  and  har- 
bor acts  of  1866  and  1867. 

(See  Appendix  B  9.) 

13.  Scituate  Harbor,  Massachusetts. — This  harbor  is  on  the  west  shore 
of  Massachusetts  Bay,  about  14  miles  south  of  Boston  Light. 

The  object  of  the  improvement  is  to  create  a  harbor  of  refuge  for  ves 
sels  bound  to  Boston  from  the  eastward,  which  are  too  far  south  of  their 
true  course  to  clear  the  dangerous  ledges  near  Minor's  Ledge  light. 

Originally  the  harbor  had  a  low-water  area  of  about  57  acres,  mote 
thau  0  acres  of  which  had  a  depth  of  at  least  3  feet  at  mean  low  water. 
It  was  entirely  open  to  the  action  of  easterly  gales,  and  its  entrance 
was  obstructed  by  sunken  bowlders. 

The  project  adopted  in  1880  is  to  build  two  breakwaters,  one  from 
i%  Cedar  Point "  on  the  north  side  of  the  entrauce,  and  the  other  from  the 
'•First  Cliff"  on  the  south  side;  and  to  dredge  the  area  inclosed,  and  iu 
front  of  the  entiance. 

The  estimated  cost  of  the  improvement  is  $290,000. 

The  total  appropriations  to  dato  ace  $47,500. 

The  expenditures  to  June  30,  1888,  were  $47,500. 

No  operations  were  in  progress  during  the  fiscal  year  ending  June 
30,  1888. 

The  condition  of  the  improvement  is  as  follows:  The  north  break- 
water is  essentially  completed.  Nothing  has  been  done  on  the  south 
breakwater.  The  entrance  channel  is  1,600  feet  long,  100  feet  wide,  and 
5  feet  deep,  at  mean  low  water.  The  anchorage  basin  is  350  by  450 
feet  in  area,  7  feet  deep  at  mean  low  water. 

No  balance  is  available  July  1,  1888. 

To  complete  the  improvement  will  require  an  appropriation  of 
$242,500. 

During  the  fiscal  year  ending  June  30,  1890,  $25,000  could  be  ex- 
pended to  advantage  in  commencing  the  south  breakwater,  and  in  en- 
larging the  anchorage  basin  aud  the  channel  to  the  town  wharves.  The 
prospective  benefits  to  commerce  by  the  completion  of  this  improvement 
are  the  creation  of  an  additional  harbor  of  refuge  on  this  inuch- 


frequeuted,  dangerous  coast. 

July  1,  1887,  amount  available   $474. 72 

July  I,  1888,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 

outstanding  July  1,  1887    474. 72 

Amount  appropriated  by  act  of  August  11,1888   fi.UU0.ou 


Amount  (estimated)  required  for  completion  of  existing  project   2  7, 500. 00 

Amount  thatcan  be  profitably  expended  in  fiscal  year  ending  June  :$U,  1890   *jf»,  ooo.  uo 
Submitted  in  compliance  with  requirements  of  sectious  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  B  10.) 
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14.  Plymouth  Harbor,  Massachusetts. — Plymouth  Harbor  is  30  miles 
M)ntbof  Boston.  The  object  of  its  improvement  is  to  perpetuate  the  har- 
bor by  the  preservation  of  Loug  Beach,  which  forms  it,  and  to  deepen 
nod  widen  the  channels  of  approach  to  an  enlarged  anchorage  basiu  in 
in  frout  of  the  town  wharves. 

The  various  devices  employed  for  the  preservation  of  Long  Beach  are 
described  in  the  Annual  Report  of  the  Chief  of  Engineers  for  the  yearx 
1877. 

The  original  project  for  improvement  was  adopted  in  1875,  and  modi- 
littl  in  1877  and  1884.  The  modified  project  proposed  an  improved 
ehaunel  2,280  feet  long,  150  feet  wide,  and  9  feet  deep  at  mean  low 
».uer;  leading  to  au  anchorage  basin  866  feet  long,  150  feet  wide,  aud 
i*  leet  deep,  at  mean  low  water. 

From  1866  to  date  $114,800  have  been  appropriated  for  this  harbor. 
The  expenditures  to  June  30,  18S8,  were : 

For  beach  protection   $72, 587. 56 

For  dredging,  etc   42, 212. 44 

Total   114,800.00 

Daring  the  fiscal  year  8,312  cubic  yards  were  dredged  from  the  im- 
proved channel  and  basin.  The  ehaunel  is  115  feet  wide  and  9  feet  deep 
at  mean  low  water ;  the  basiu  is  800  feet  long,  0  feet  deep  for  90  feet  of 
its  width,  nearest  the  town  wharves,  with  an  average  of  5  feet  deep  for 
the  remainder. 

A  survey  of  the  improvement  made  in  June,  1888,  showed  no  deteri- 
oration siuo*  operations  were  suspended  in  July,  1887. 

Long  Beach  is  in  good  order  throughout. 

No  balance  is  available  July  1,  1888. 

To  complete  the  present  project  will  cost  $9,500. 

The  prospective  benefits  to  coinrajerce  are  increased  facilities  and  safety 
to  navigation. 

JtiJy  1, 1887,  amount  available   $2, 957. 39 

July  1,1888,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 

outstanding  July  1, 1887    2, 957. 39 

lmoant  appropriated  by  act  of  August  1 1 ,  1888   6, 000. 00 

Amount  (estimated)  required  for  completion  of  existing  project   9, 500. 00 

1 Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1890     9, 500. 00 
Submitted  in  compliance  with  requirements  of  soctions  2  of  river  and 
harbor  acts  of  1866  and  1867. 

[See  Appendix  B  11.) 

13.  WcUfleet  Harbor,  Massachusetts.— To  comply  with  the  require- 
••oents  of  the  river  aud  harbor  act  of  August  5, 1886,  a  preliminary  ex- 
•urination  and  survey  were  made  of  Welltleet  Harbor,  Cape  Cod  Bay. 
A  report  of  the  results  of  the  survey  was  transmitted  to  Congress  Jan- 
uary 10;  188S,  and  printed  in  House  Ex.  Doc.  No.  85,  Fiftieth  Congress, 
3Rt  sessiou.  • 

The  proposed  improvement  contemplates  the  connection  of  the  inner 
harbor,  known  as  the  Deep  Hole  Anchorage, with  the  wharves  at  Well- 
^et  by  the  excavation  of  a  chanuel  4,200  feet  long,  100  feet  wide  at 
•Mtom,  and  6  feet  deep  at  mean  low  water,  at  au  estimated  cost  of 
»-'4,000. 

Previous  work  at  this  harbor,  consisting  of  the  removal  of  several 
Uogerous  rocks,  was  completed  iu  1873  uuder  appropriation  of  $5,000 
fciide  by  river  and  harbor  act  of  June  10,  1872. 

The  river  and  harbor  act  of  August  11,  1888,  appropriates  $7,000  for 


32         REPORT  OF  THE  CHIEF  OF  ENGINEERS,  U.  S.  ARMY. 

this  work.  It  is  estimated  that  $10,000  can  bo  profitably  expended  dur- 
ing the  fiscal  year  ending  Jone  30,  1890. 

Amount  appropriated  by  act  of  August  U,  1888   $7, 000.  00 

f  Amount  (estimated )  required  for  completion  of  existing  project   17, 000.  00 

I  Amount  that  can  bo  profitably  exponded  in  fiscal  year  ending  June  30, 1890    10, 000.  00 
l  Submitted  in  compliance  witb  requirements  of  sections  2  of  river  and 
I    harbor  acts  of  1866  and  1867. 

10.  Provincetown  Harbor,  Massachusetts. — This  is  one  of  the  most  val- 
uable harbors  of  refuge  on  the  Atlantic  coast,  and  its  existence  depends 
entirely  on  the  preservation  of  the  sandy  beaches  inclosing  it. 

The  project  for  its  improvement  was  adopted  in  186C  and  modified  in 
1869, 1872,  and  1873.  It  consists  in  the  construction  of  detached  balk- 
heads  of  wood  and  stone,  jetties  of  wood  and  brush,  dikes,  sand-catches, 
and  the  extensive  plauting  of  beach  grass,  which  has  been  remarkably 
successful. 

From  June,  1864,  the  allotments  and  appropriations  for  this  harbor 
have  been  $139,478.44. 

The  amount  expended  to  June,  188S,  was  $139,328.09. 

During  the  fiscal  year  ending  June  30,  1S88,  a  wood  and  brush  sand- 
catch,  232  feet  long,  was  built  on  Long  Point,  near  Wood  End  Ligbt ; 
the  sand-catch  near  Abel  Hill  Dike  was  strengthened  and  enlarged,  apd 
about  5  acres  of  marsh  grass  were  planted  on  House  Point  Island  Flats. 

At  the  date  of  this  report  all  the  works  of  preservation  are  in  good 
order. 

The  balance  available  July  1, 1888,  will  be  expended  iu  examinations, 
etc. 

During  the  fiscal  year  ending  June  30, 1890,  $2,500  could  be  expended 
to  advantage  in  the  repair  of  probable  storm  damages  to  the  beaches. 

The  prospective  benefit  to  commence  is  the  preservatiou  of  an  impor- 
tant harbor  of  refuge. 

July  1,  1887,  amount  available   |2,  144.04 

July  1,  ISSi,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,  1887    1,993.  t>9 

July  1,  1888,  balance  available   150.  35 

Atuout  appropriated  by  act  of  August  11,  1888   7,000.  OO 

Amount  available  for  fiscal  year  euding  June  aO,  1889   7, 150.  35 

Amount  (estimated)  required  for  completion  of  existing  project   2, 500.  00 

Amount  that  can  bo  profitably  expended  iu  fiscal  yoarcnding  Juno  30,1890     2,  500.  OO 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  18l>6  and  18G7. 

(See  Appendix  B  12.) 

EXAMINATIONS  AND  SURVEYS  FOR  IMPROVEMENT,  TO  COMPLY  WITH 
REQUIREMENTS  OF  THE  RIVER  AND  HARBOR  ACT  OF  AUGUST  5,  lS&i>. 

It  appearing,  after  preliminary  examination  by  the  local  engineer, 
that  the  localities  were  worthy  of  improvement,*  Lieut.  Col.  Gillespie 
was  charged  with  and  completed  the  following  surveys,  the  results  ol 
which  were  transmitted  to  Congress  and  priuted  in  House  Ex.  Doc,  Ko, 
85,  Fiftieth  Cougress,  first  session. 

1.  Manchester  Harbor,  Massachusetts. — (See  also  Appendix  B  13.) 

2.  Winthrop  Harbor,  Massachusetts. — (See  also  Appendix  B  14.) 

3.  Duxbury  Harbor,  Massachusetts.— (Sue  also  Appeudix  B  15.) 

4.  Wellftect  Harbqr,  Massachusetts., —{See  also  Appendix  J*  16.) 
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I.HPROVEMENT  OP  HARBORS  AND  RIVERS  ON  THE  SOUTHERN  COAST  OP 
MASSACHUSETTS  AND  IN  RHODE  ISLAND  AND  CONNECTICUT. 

Officer  in  charge,  Maj.  W.  R.  Livermore,  Corps  of  Engineers,  with 
Lieot,  T.  L.  Casey,  Corps  of  Engineers,  under  his  immediate  orders  since 
October  26, 1887. 

1.  Harbor  of  Refuge  at  Hyannis,  Massachusetts. — This  harbor  before  im- 
provement was  an  open  roadstead  exposed  to  southerly  storms.  In  the 
years  1827-'38  a  breakwater  of  riprap  granite  1,170  feet  long  was  con- 
structed, covering  an  anchorage  of  about  175  acres,  the  entrance  to 
which  has  a  depth  of  about  ISA  feet.  Between  the  years  1852  and  18S2 
extensive  repairs  were  made  in  increasing  the  width  of  its  base  and  the 
Bin  of  the  stone  forming  its  sides  and  top. 

The  depth  of  water  inside  the  breakwater  is  insufficient  formany  ves- 
Mia  that  seek  the  harbor  for  refuge,  and  the  present  approved  project 
con tem plates  dredging  the  area  protected  by  the  breakwater  to  a  depth 
of  15}  feet  at  mean  low  water,  at  an  estimated  cost  of  $45,743.20.  Con- 
X*MS  made  an  appropriation  of  $10,000  therefor  in  the  act  of  August  5, 
1886. 

The  amount  previously  expended  on  this  work  up  to  June  30,  18S7, 
wau  124,103.18,  with  which  the  breakwater  had  been  completed  accord- 
ing to  the  original  project  and  the  subsequent  plans  for  strengthening 
ir.  The  amount  expended  during  the  last  fiscal  year,  including  out- 
ending  liabilities,  was  $3,724.19  (making  a  total  of  $127,887.37  ex- 
pended to  June  30,  1888).  The  result  has  beeu  the  increase  of  the  154- 
toot  auchorage  area  protected  by  the  breakwater  by  about  G.9  acres. 

The  amount  available  and  the  appropriation  of  $20,000  asked  for  is 
to  he  applied  to  extending  the  15^-foot  anchorage  area. 


Joty  1,  1887,  amount  available   $9, 104. 40 

Juk  1,  1888,  araoaut  expended  during  Qscal  year,  exclusive 

ofliabilities  outstanding  July  1,  1887   $3,3(39.11 

}ily  1,  1*88,  outstanding  liabilities   355.08 

1, 18^8,  amount  covered  by  existing  contracts   5, 449. 39 

 9, 173. 58 


July  1,1838,  balance  available   20.82 

Amount  appropriated  by  act  of  August  1 1, 1888   10,  QUO.  00 


Amount  available  for  fiscal  year  ending  June  30. 1889   10, 020. 82 


f  Amonnt  (estimated)  required  for  completion  of  existing  project   2"),  0(52.  00 

1  Amount  t  bat  can  be  profitably  expended  in  fiscal  year  ending  Juno  30, 1890  20,000, 00 
iSnbmitted  in  compliance  with  requirements  of  sections  2  of  river  and 

I  harbor  acts  of  lr(60  and  18(57. 

(See  Appendix  C  1.) 

3.  Harbor  of  Refuge  at  Nantucket,  Massachusetts. — This  harbor  is  the 
>aly  one  between  the  harbors  of  Martha's  Vineyard  (Vineyard  Ilaven 
>od  Edgartown)  and  Provincetown,  a  distance  of  about  100  miles,  except 
he  small  harbor  of  Ilyanuis,  on  the  north  side  of  Nantucket  Sound. 

II  has  deep  water  inside,  and  the  object  of  the  improvement  is  to  make 
■t  a  harbor  of  refuge  for  vessels  plying  between  ports  north  and  south 
*t  Cape  Cod. 

Before  the  commencement  of  the  present  work  there  was  a  shoal 
*boat  1.J  miles  in  width  outside  the  entrance,  through  which  the  Chan- 
el or  line  of  best  water  was  only  about  C  feet  deep,  and  very  crooked, 
-nd  subject  to  changes  in  location. 

The  present  approved  project  is  to  construct  jetties  of  riprap  stone, 
Projecting  from  either  side  of  the  present  entrance  to  the  harbor,  for 
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• 

tho  purpose  of  concentrating  the  strength  of  the  tidal  currents,  and 
excavating  a  channel  of  15  feet  depth,  by  sconr,  and  at  the  places 
where  the  full  depth  required  will  not  be  reached  by  this  means,  to 
complete  the  work  by  dredging. 

The  amount  expended  on  this  project  up  to  the  close  of  the  fiscal  year 
ending  June  30,  1887,  was  $111,531.77,  and  the  result  was  the  construc- 
tion of  the  west  jetty  to  a  point  3,955  feet  from  the  shore,  and  the  east 
jetty  to  a  distance  of  330  feet  from  tho  initial  point  on  the  shore,  and 
partially  for  an  additional  distance  of  50  feet. 

The  amount  expended  during  the  last  fiscal  year,  including  outstand- 
ing liabilities,  was  $7,C18.0J  (making  a  total  of  $110,150.09  expended  to 
June  30,  1888).  Tho  construction  of  the  east  jetty  was  continued  and 
fully  completed  to  a  distance  of  about  385  feet  from  the  initial  point  on 
tboshore,  and  the  foundation  was  laid  and  the  jetty  partially  completed 
for  an  additional  distance  of  200  feet.  The  improvement  in  the  deptb 
of  water  noted  as  having  followed  the  construction  of  the  west  jetty  is 
still  maintained. 

The  amount  asked  for,  $50,000,  is  to  be  applied  to  the  further  exten- 
sion of  the  east  jetty. 

July  1,  1887,  amount  available   $13,  4GS.  23 

July  1, 1H88,  amount  expended  during  iiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  18*7   $0,920.0^ 

July  1,  1833,  outstanding  liabilities   Oh.'.  21 

July  I,  1388,  amount  covered  by  existing  contracts   5, 849.  31 

 13f468.tr.t 

Amount  appropriated  by  act  of  August  11,  1888   20,  OOO.  Ot« 


f  Amount  (estimated)  required  for  completion  of  existing  project  230,  OOO.  <>" 

J  Amount  that  can  bo  profitably  expended  in  fiscal  year  ending  June  30, 13^0  50,  OOO.  O  •:* 
S  Submitted  in  compliance  with  requirements  of"  sections  S  of  river  and 

t    harbor  acts  of  1300  ami  l-"iT. 

(See  Appendix  C  2.) 

3.  11 arbor  at  Vineyard  Ha  ren ,  Massach wefts. — This  i.s  a  new  work .  A . 
survey  was  made  in  compliance  with  the  requirements  of  the  river  anil 
harbor  act  of  August  5,  18SG. 

The  proposed  project  contemplates  increasing  its  anchorage  capacity, 
the  dredging  of  the  shoals  which  occupy  a  large  portion  of  it,  to  a  dept  li 
of  15  feet,  and  for  completion  of  the  protection  of  the  harbor  in  uort  b 
westerly  storms,  the  construction  of  a  breakwater  extending  from  a  point 
nearly  opposite  to  the  West  Chop  to  a  point  northeasterly  from  tin 
East  Chop,  with  jetties  projecting  from  either  chop,  etc.,  the  widtb 
of  the  western  entrance  to  be  1,000  feet  with  a  least  depth  of  25  feet  at 
mean  low  water,  at  an  estimated  cost  of  $3,983,950. 

The  river  and  harbor  act  of  August  11, 1888,  contains  an  appropria 
tion  of  $25,000  for  this  work,  and  $250,000  may  be  profitably  expended 
in  continuing  it  during  the  fiscal  year  ending  June  30,  1890. 

Amount  appropriated  by  act  of  August  11,  1833   $25,  OOO.  Oi 


Amount  (estimated)  required  for  completion  of  existing  project   3,958, 95G.  t> 

Amount  that  cau  bo  profitably  expeuded  iu  fiscal  vear  ending  June 

30,1890   250,OOO.o 

Submitted  in  compliance  with  requirements  of  sections  2  of  river 
and  harbor  acts  of  1806  aud  1807. 

4.  Wood's  Holl  Harbor,  Massachusetts. — Before  improvement  the  git 
of  the  present  works  was  a  submerged  poiut  of  land  extending  from  t  hi 
shore  of  the  harbor.   The  adopted  project  for  the  improvement  of  th 
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Great  Harbor,  Wood's  IIoll,  was  for  tbe  construction  of  retaining* walls 
on  the  shore,  a  hollow  pier  and  wharves  for  the  use  of  the  United  States 
Fish  Commission,  and  to  serve  also  as  a  coaling  station  for  vessels  of  the 
Revenue  Manue  and  other  branches  of  the  public  service,  and  as  a  har- 
bor of  refuge,  also  for  the  removal  of  dangerous  rocks  from  the  strait  of 
Wood's  IJoll. 

A  supplemental  project  for  dredging  in  the  rear  of  the  coal-wharf  ex- 
teusion  to  afford  a  berth  for  public  vessels  was  approved  November  27, 

1885. 

The  amount  expeikdcd  on  these  works  up  to  June  30,  1887,  was 
$01,955.50.  The  retaining  and  pier  walls,  all  the  wharves,  except  a 
small  amount  of  plaukiuc  on  coal  wharf  extension,  the  dredging  of  the 
interior  of  the  hollow  pier,  the  berths  for  vessels,  and  in  rear  of  coal 
wharf  extension  bad  been  completed,  aud  the  dangerous  rocks  in  the 
straits  removed. 

Tbe  amount  expended  during  the  last  fiscal  year,  including  liabilities 
outstauding  June  30,  1S88,  was  8451. 1G,  (making  a  total  of  $92,40G.G6 
expended  to  Juue  30, 1888).  The  remainder  of  the  planking  was  placed 
opon  the  coal- wharf  and  the  project  completed. 

* 

foh  |,  l*fT,  amonnt  available  _   $451. 1G 

Julv  1,  18t£,  amouut expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,  ltiS7   451. 1G 

(See  Appendix  C  3.) 

5.  Wareham  Harbor,  Massachusetts. — The  object  of  the  improvement 
»  to  deepen  aud  widen  the  chaunel  leading  from  Buzzard's  Bay  to 
Wareham.  The  commerce  of  Wareham  is  carried  on  in  sailing-vessels, 
and  the  chaunel  is  to  be  made  a  beating  channel  for  such  vessels.  An- 
other object  of  the  improvement  is  the  raising  of  Long  Beach. 

Before  improvement,  the  ruling  depth  in  the  harbor  was  about  7  feet 
at  mean  low  water,  in  a  narrow  and  very  crooked  channel.  Long  Beach, 
a  narrow  sand-spit  at  the  mouth  of  the  harbor,  was  washed  and  abraded 
by  tbe  waves  and  currents  at  high  water,  and  the  material  was  car- 
ried iuto  and  shoaled  the  channel  inside. 

The  original  approved  project  of  1871,  for  the  improvement,  and  its 
^bseqneut  mod iricat ions,  provides  for  a  channel  250  feet  wide  and  10 
feet  deep  at  mean  low  water  from  Barney's  Point  down  to  the  entrance 
to  tbe  harbor.  Above  Barney's  Point  the  width  of  the  channel  is  to  be 
350  feet,  with  the  same  depth— 10  feet— as  below  that  point.  The  plan 
includes  also  the  raisiug  and  strengthening  of  Long  Beach,  of  which  a 
large  portion  was  submerged  at  low  water,  to  carry  it  above  the  storm 
wares  and  currents  and  to  hold  it  there,  m  order  to  prevent  the  tilling 
of  the  improved  channel  above  by  material  abraded  from  the  beach. 

The  total  amount  expended  on  the  improvement  up  to  the  close  of  the 
fiscal  year  ending  June  30, 1887,  including  outstauding  liabilities  at  that 
'late,  was  $60,704.14,  and  the  result  was  that  the  channel  in  the  upper 
part  of  the  harbor  in  front  of  the  wharves  was  carried  to  its  full  width 

i<l  completed,  and  the  eastern  half  of  the  second  aud  third  reaches 
Wow  the  wharves,  and  one-fourth  of  the  fourth  reach,  which  extends 
to  Barney's  Point,  were  deepened  to  10  feet  at  mean  low  water.  The 
Manuel  for  about  one-half  its  width  from  Barney's  Point  to  Wareham 
ktt  been  deepened  to  10  feet.  Loug  Beach  has  been  raised  above  high- 
*ater  storm-tides,  so  that  the  wash  of  sand  into  the  improved  channel 
wide  the  beach  has  been  stopped. 

The  ruling  depth  of  the  approaches  to  Wareham  has  been  iucreased 
from  7  to  9  leet,  and  the  channel  greatly  widened  in  all  the  reaches. 
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Vessels  of  larger  draught  can  be  carried  to  Warebam  than  formerly. 
The  increase  in  width  of  channel  was  a  great  help  to  all  vessels  in  beat- 
ing in  and  out  of  the  harbor. 

The  amount  expended  during  the  last  fiscal  year,  including  outstand- 
ing liabilities  June  30, 1888,  was  $2,320.49  (making a  total  of  $72,024.03 
expended  to  June  30,  1888),  and  the  result  was  the  further  widening  of 
the  eastern  half  of  the  fourth  reach  below  the  wharves. 

It  is  proposed  to  apply  the  balance  on  hand  July  1,  1888,  aud  the 
amouut  asked  for  ($4,000)  towards  the  completion  of  the  channel  from 
the  deep  water  above  Long  Beach  to  Wareham,  and  the  further  buildiug 
up  of  Long  Beach. 

July  1, 1887,  amouut  available  $10,295.  96 

July  1, 1888,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  1887    $1,816.50 

July  1, 1888, outstanding  liabilities   503.99 

July  1, 1888,  amouut  covered  by  existing  contracts   7,975. 47 

  10.295. 9G 


Amount  appropriated  by  act  of  August  11, 1888    4, 000.  00 


(  Amount  (estimated)  required  for  completion  of  existing  project   12,336.  OO 

J  Amount  that;  can  bo  profitably  expended  in  tiscal  yeareuding  June  30, 1890  12, 300.  00 
]  Submitted  in  compliance  with  requirements  of  sections  2  of  river  aud 
I    harbor  acts  of  I860  and  1807. 

(See  Appendix  C  4.) 

0.  Xew  Bedford  Harbor,  Massachusetts. — To  comply  with  the  require- 
ments of  the  river  and  harbor  act  of  August  5,  1880,  a  preliminary 
examination  and  survey  were  made  of  New  Bedford  Jlarbor. 

A  report  of  the  results  of  the  survey  was  transmitted  to  Congress, 
January  10,  1888,  aud  printed  in  House  Ex.  Doc.  No.  86,  Fiftieth  Con- 
gress, first  session. 

It  is  proposed  to  excavate  a  channel  200  feet  wide  and  18  feet  deep, 
at  an  estimated  cost  of  $35,000. 

The  sum  of  $20,000,  appropriated  by  acts  of  March  3, 187.*>,  and  August 
14, 1870,  for  this  harbor,  wasexpeuded  in  dredging.  No  work  has  been 
done  since  1878. 

The  river  and  harbor  act  of  August  11,  1888,  contains  an  appropri- 
ation of  $10,000  for  the  harbor,  and  the  sum  of  $20,000  may  be  profita- 
bly expended  in  continuing  the  improvement  during  the  fiscal  year 
ending  June  30, 1800. 

Amouut  appropriated  by  act  of  August  11, 1688   §10, 000.  OO 


f  Amount  (estimated)  required  for  completion  of  existing  project   2.">,  000.  on 

J  Amount  t  bat  can  be  protitably  expended  in  tiscal  yeareudiugj  une  30, 18U0  20,000.  OO 
l  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
t    harbor  acts  of  1606  aud  lc*>7. 

7.  Westport  Harbor,  Massachusetts.— The  object  of  the  improvement  is 
to  prevent  the  washing  away  of  IJorse  Neck  Point  and  the  filling  of  the 
channel  by  the  eroded  sand. 

Before  the  commencement  of  the  improvement  the  site  of  the  presen  t 
work  was  a  point  of  sand  forming  the  northern  and  eastern  boundary 
of  the  entrance  to  the  harbor  and  subject  to  erosion  by  the  sea  and  tides. 
The  approved  project  is  to  construct  wooden  jetties,  filled  with  stone,  at 
the  end  of  Horse  Neck  Point,  to  stop  the  wearing  of  this  point;  the 
number  and  spacing  of  the  jetties  to  depend  on  the  price  at  which  the 
work  is  let. 

The  available  funds  were  sufficient  to  construct  but  oue  jetty.  Work 
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was  commenced  Juno  22,  18S7,  and  was  completed  July  28,  18S7.  No 
further  work  is  proposed. 
The  total  expenditure  has  been  $1,000. 

July  1,  ldH7,  amonnt  available  $800.  G6 

July  1,  lSnS,  amount  expended  during  fiacal  year,  cxc.uaive  of  liabilities  out- 
standing Jnly  1,  1837   800.66 

(See  Appendix  C  5.) 

8.  Taunton  Rivtr,  Massachusetts. — The  object  of  the  improvement  is 
to  deepen  aud  widen  the  channel  leading  to  the  city  of  Taunton,  at  the 
head  of  navigation,  so  that  vessels  of  11  feet  draught  cau  reach  the  city 
at  high  water. 

lu  its  original  condition  the  channel  was  narrow  and  obstructed  by 
bowlders,  and  from  Berkley  Bridge  to  Taunton  the  depth  was  not,  in 
places,  more  than  6  feet  at  meau  high  water.  A  vessel  of  30  tons  bur- 
den was  as  large  as  could  go  up  toTanuton. 

The  approved  project  of  1ST  1  aud  its  subsequent  modifications  pro- 
vide for  a  channel  00  feet  wide  and  11  feet  deep  from  weir  bridge,  to 
the  ship-yard  ;  a  chaunel  80  feet  wide  (100  feet  at  the  bends)  and  1 1  feet 
deep  from  the  ship-yard  down  to  and  through  the  Xeedles  ami  Brigg's 
Shoal ;  thence  to  Berkley  Bridge  a  chaunel  of  the  same  width  and  12 
teet  deep,  and  from  Berkley  Bridge  to  the  deep  water  at  Dightou  the 
ehanuel  was  to  be  100  feet  wide  aud  12  feet  deep.  The  depths  are  es- 
timated from  high  water.  The  ledge  which  crosses  the  bottom  of  the 
river  at  Peter's  Point,  and  the  numerous  bowlders  which  lay  ou  the 
iMtttotn  aud  sides  of  the  channel  from  Taunton  to  Dightou,  were  to  be 
removed.  The  amount  expended  on  the  improvement  of  the  river  up 
to  the  close  of  the  fiscal  year  ending  June  30,  1887,  was  8153,618.35. 

With  the  exception  that  but  40  feet  of  the  GO  feet  of  width  could  be 
dredjred  betweeu  the  bridge  at  VVreir  and  the  ship-yard,  on  account  of 
interfering  with  private  property,  and  that  the  hardness  and  depth  of 
material  at  the  sides,  the  80-foot  chanuel  was  not  in  all  cases  dredged 
to  its  full  width,  the  chanuel  down  to  Berkley  Bridge  had  been  com- 
plete!]. The  chaunel  as  proposed  between  Berkley  Bridge  and  Digh- 
tou had  been  completed,  with  the  exception  of  a  small  amount  of  diedg 
iug  and  the  removal  of  the  bowlders.  The,  chaunel  had  been  cleared 
of  bowlders  from  Taunton  down  to  Berkley  Bridge.  The  work  of  re- 
moval of  the  ledge  at  Peter's  Point  had  been  completed.  The  material 
blasted  in  the  channel  had  been  dredged  and  deposited  in  the  form  of 
a  half-tide  dam  running  from  Reuben's  Island  to  the  west  shore  of  the 
river,  with  the  view  of  accelerating  the  current  in  the  dredged  channel 
off  and  above  Dightou,  and  preventing  deposits  in  this  part  of  the  chan- 
nel. 

The  amount  expended  during  the  fiscal  year  to  .Time  30, 1888,  includ- 
ing outstanding  liabilities,  was  $3,317.50,  making  a  total  expenditure 
of  *  150,935.94  to  June  30,  1888.  The  results  were  the  completion  of 
the  channel  as  proposed  between  Berkley  Bridge  and  Dightou,  with 
the  exception  of  a  small  amount  of  ledge  rock  uueovered  in  dredging 
Mow  Peter's  Point,  leaving  the  channel  above  Berkley  Bridge  as  at 
rhe  begiuuing  of  the  fiscal  year,  as  stated  above.  Vessels  of  11  feet 
draught  can  now  reach  Taunton,  at  the  head  of  navigation. 

There  remains  to  complete  the  existing  project,  widening  and  deep- 
ening at  a  few  poiuts.  A  map  of  a  survey  of  parts  of  Taunton  River, 
with  report  thereon  and  project  for  further  improvement,  were  sub- 
mitted to  Congress  January  lb,  1888,  and  printed  as  House  Ex.  Doc. 
So.  80,  Fiftieth  Congress,  first  session. 
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['Amount  (estimated)  required  for  completion  of  existing  project  $165,000.00 

J  Amount  that  cau  be  profitably  expended  in  fiscal  year  ending  June  30,1890  ioo,  000.  00 
1  Submitted  in  compliance  with  requirements  ot  sections  S  of  river  aud 

{    harbor  acts  of  1866  and  1667. 

(See  Appendix  0  9.) 

12.  Removal  of  Qreen  Jacket  Shoal,  Providence  River,  Rhode  Island. — 
This  shoal  is  in  that  part  of  Providence  River  which  constitutes  the 
harbor  of  Providence.  It  lies  off  the  wharves  on  the  south  front  of  the 
city,  and  occupies  a  part  of  the  harbor  that  is  required  for  anchorage 
purposes,  coveriug  an  area  of  about  18  acres  between  the  15-foot  curves. 

The  adopted  project  is  the  removal  of  the  entire  shoal  to  a  depth  of 
25  feet  at  mean  low  water,  limiting  the  work  by  lines  drawn  200  feet 
from  the  harbor  lines.  .  * 

The  amount  expended  during  the  last  fiscal  year,  including  outstand- 
ing liabilities,  to  June  30,  188,s,  was  824,388.13  (making  a  total  expen- 
diture of  $25,155.o'0  to  June  30,  1888),  and  the  result  wits  the  excava- 
tion of  an  area  of  about  9|  acres  on  the  western  side  of  the  shoal  to  a 
depth  of  25  feet  at  mean  low  water,  making  an  important  addition  to 
the  anchorage  facilities  of  Providence  Harbor.  With  the  amount  avail- 
able and  that  asked  lor,  it  is  proposed  to  continue  the  removal  of  the 
shoal  as  far  as  possible. 


July  1,  1887,  amount  available  $25, 48*2. 53 

Julv  1,  1888,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 

outstanding  July  1,  ltai7   24, 388. 13 


July  1,  1888,  balance  available   1,094.40 

Amount  appropriated  by  act  of  August  11, 1888    28, 0O0.  00 


Amount  available  for  fiscal  year  ending  June  30,  1889   29, 094. 40 


'Amount  (estimated)  required  for  completion  of  existiug  project   58,096.00 

Amount  that  can  bo  protitably  expended  in  fiscal  yearending  J  cine  30, 1890.  30,000. 00 
]  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
k   harbor  acts  of  18ti6  and  le07. 

(See  Appendix  C  10.) 


13.  Neicport  Harbor,  Rhode  Island. — Before  improvement  the  capacity 
of  the  inuer  harbor  was  limited  by  shoals,  and  it  was  not  adequate  to 
the  number  and  size  of  the  vessels  seeking  it  for  refuge.  The  southern 
or  main  entrance  was  obstructed  by  a  bar  which  stretched  out  from 
Goat  Island,  and  the  general  business  wharves  of  the  city  could  not  be 
reached  at  low  tide  by  vessels  drawing  more  than  8  feet. 

The  original  project  aud  its  subsequent  modifications  under  which 
work  is  now  carried  on  are  substantially  as  follows: 

Deepening  the  southern  entrance  to  15  feet  at  mean  low  water,  cut- 
tiug  away  a  portion  of  the  spit  which  stretches  out  from  the  southerly 
cud  of  Goat  Islaud  to  the  same  depth,  and  constructing  a  jetty  on  the 
southwest  shore  of  the  island  to  arrest  the  drift  of  littoral  sand  and 
gravel  into  the  entrance  of  the  harbor;  deepening  to  13  feet  at  mean 
low  water  the  area  included  between  the  13-foot  curve  on  tho  west,  a 
line  drawn  from  the  southwest  corner  of  Perry  Mill  Wharf  to  Lime  Rock 
on  the  south,  the  harbor  line  on  the  east,  and  a  line  drawn  parallel  to 
and 50  feet  from  the  city  wharf  on  the  north;  deepening  to  10  feet  at 
mean  low  water  tin*  area  northwest  of  a  line  drawn*  froin  Lime  Rock 
through  the  spindle,  which  is  iu  the  southeast  part  of  the  harbor,  ami 
excavating  a  chaunel  10  feet  deep  at  mean  low  water  along  aud  out- 
side the  harbor  line  south  to  a  point  opposite  the  gas  company's  wharf. 
Also  the  excavation  of  a  channel  750  feet  wide  and  15  feet  deep  at 
mean  low  water  around  and  to  the  eastward  of  the  dolphin,  which  marks 
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Cue  Goat  Island  Spit,  cutting  away  tbe  spit  to  a  depth  of  15  feet  at 
meau  low  water  northward  to  a  line  drawn  from  tbe  dolphin  to  clear  the 
permanent  dock  at  Fort  Adams  by  100  feet,  and  the  construction  of  ad- 
ditional jetties  on  tbe  western  shore  of  Goat  Island. 

Tbe  amount  expended  up  to  the  close  of  the  fiscal  year  ending  June 
30, 1887,  was  $107,563.87,  with  tbe  following  results  : 

Of  the  area  to  be  dredged  to  13  feet  within  the  harbor  about  nine- 
tenths  had  been  completed,  except  at  a  few  places  in  the  northern  part 
of  the  harbor,  where  the  material  was  found  too  bard  for  the  dredge  in 
m  at  the  time.  The  channel  along  and  outside  the  harbor  lino  south 
to  a  point  opposite  the  gas  company's  wharf  and  the  15-foot  channel, 
"50  feet  wide,  around  and  to  the  eastward  of  the  dolphin  on  Goat 
IslandSpit,  had  been  completed,  with  the  exception  of  a  strip  along 
the  western  edge  and  to  the  north  of  the  dolphin.  The  increase  of 
width  to  be  made  between  the  15-foot  curves  at  the  southern  entrance 
by  dredging  in  the  spit  south  of  Goat  Island  had  been  completed.  Of 
the  total  area  to  be  deepeued  within  the  harbor  (about  90  acres)  about 
two-thirds  have  been  completed.  The  berth  for  vessels  at  the  quar- 
termaster's wharf  at  Fort  Adams  was  deepened  to  10  feet  at  meau  low 
water,  and  the  effectual  stopping  for  the  present  of  the  supply  of  lit- 
toral sand  and  gravel  from  the  outside  of  Goat  Island  into  the  southern 
entrance  by  the  jetty  on  the  southwest  shore  of  the  island.  The  south- 
ern entrance  is  completed  for  vessels  of  15  feet  draught. 

The  amount  expended  during  the  last  fiscal  year  to  Juue  30, 188S,  iu- 
cloding  outstanding  liabilities,  was  $560.36  (making  a  total  expenditure 
of  f!03, 124.23  to  June  30, 1888),  and  the  result  was  the  completion  of  the 
contract  then  in  force  by  the  removal  of  a  few  bowlders  found  while 
dredging  in  the  13-foot  anchorage  area. 

The  work  required  to  complete  the  existing  project  is  the  dredging  of 
a  narrow  strip  along  the  western  edge  of  the  750-foot  channel  around 
and  to  the  eastward  of  the  dolphin  on  the  Goat  Island  Spit,  the  remain- 
der of  the  excavation  within  the  harbor  of  the  anchorage  area  of  13 
feet  depth,  and  the  excavatiou,  also  within  the  harbor,  of  the  anchorage 
area  of  10  feet  depth  ;  also  the  building  of  additional  jetties  outside  of 
Goatlslaud  whenever  they  may  be  required  to  arrest  the  drift  of  littoral 


&aml  and  gravel  into  the  harbor  entrance. 

Jolj  1,  1387,  amount  available   §638. 16 

July  1.  1-*-,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outetandiug  J  uly  1,  1687    560. 36 


Jniy  1,  1388,  balance  available   77.80 

Amount  appropriated  by  act  of  August  11,  1888   12, 000. 00 


Amount  available  for  fiscal  year  ending  June  30,  1889   12, 077. 80 


{Amount  (estimated)  required  for  completion  of  existing  project   40, 000, 00 

Amount  that  cau  be  profitably  expended  in  fiscal  yearending  June  30,1890   25, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
barbor  acts  of  1866  and  1867. 

(See  Appendix  C  11.) 


14.  ITarfwr  of  Refuge  at  Block  Island,  Rhode  Island.— Tbe  object  of 
*iie  improvement  is  to  furnish  a  harbor  of  refuge  for  vessels  engaged  in 
foreign  and  coastwise  commerce. 

Before  tbe  construction  of  the  present  harbor  Hlock  Island  bad  no 
harbor  which  afforded  protection  for  deckfed  vessels.  The  original  pro- 
W  and  its  subsequent  modifications  provide  for  a  harbor  of  refuge  on 
toe  eastern  side  of  the  island,  consisting  of  an  inner  harbor  or  basin 
for  «mall  vessels  and  an  exterior  for  large  ones.    The  basin  was  to  be 
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about  250  feet  by  300  feet  in  area  and  inclosed,  with  the  exception  of  an 
opening  80  feet  wide.  The  exterior  harbor  was  to  be  formed  by  a 
riprap  breakwater,  which  has  been  built.  About  300  feet  from  the  sea 
end  of  this  breakwater,  which  is  1,900  feet  long,  ag<ip  200  feet  long  was 
left  for  the  convenience  of  vessels.  The  present  project  contemplates 
the  filling  of  this  gap,  which  was  found  to  let  in  too  much  sea  in  stormy 
weather,  and  the  enlargement  of  the  inner  harbor  by  the  construction 
of  riprap  walls  inclosing  an  anchorage  of  about  18  acres. 

The  total  expenditures  up  to  June  30,  1887,  were  $325,024.17. 

The  inner  harbor  and  the  main  breakwater,  built  in  prolongation 
of  the  eastern  side  of  the  inner  harbor  and  extending  1,900  feet  from 
the  shore,  were  constructed  in  the  years  1870  to  1879,  inclusive.  The 
utility  of  the  work  at  once  became  apparent.  In  stormy  weather  the 
inner  harbor,  especially,  was  filled  with  fishermen  and  coasters,  and  it 
soon  became  necessary  to  increase  its  depth  from  7  feet,  to  which  it  had 
been  dredged  in  the  first  instance,  to  9  feet  at  meau  low  water.  Iu  1883 
a  strong  jetty  was  built  out  from  the  cliff  to  the  eastward  of  the  inner 
harbor,  and^a  masonry  wall  was  constructed  on  the  inside  of  the  crib- 
work  forming  the  eastern  side  of  the  inner  harbor.  The  filling  in  the 
gap  in  the  main  breakwater  was  carried  to  the  height  of  about  feet 
above  mean  high  water,  and  at  the  close  of  the  work  uuder  the  last 
contract  about  one  hall*  of  the  total  amount  of  stone  required  for  the 
completion  of  this  work  had  been  delivered  and  placed  in  the  gap. 

The  sea,  which  formerly  came  into  the  outer  harbor  through  the  gap 
in  the  main  breakwater  in  easterly  storms,  had  been  stopped  by  this 
partial  tilling. 

During  the  last  fiscal  year  work  has  been  in  progress  on  the  filling  of 
the  gap  in  the  breakwater  and  commencing  the  enlargement  of  the 
inner  harbor.  That  portion  of  the  current  contract  relating  to  the  till- 
ing of  the  gap  has  been  completed  and  the  building  of  the  riprap  walls 
inclosing  the  enlarged  inner  liarbor  has  been  commenced. 

It  is  proposed  to  apply  the  funds  available  July  1,  18*8,  to  carrying 
on  the  work  of  the  enlargement  of  the  inner  harbor.  The  appropria- 
tion asked  for  is  for  the  completion  of  the  tilling  of  the  gap  in  the  break- 
water,  the  restoring  of  the  breakwater  to  its  original  dimensions,  and 
the  continuation  of  the  enlargement  of  the  inner  harbor. 

The  result  was  the  tilling  of  the  gap  to  within  one-seventh  of  the  total 
estimated  amount,  the  construction  of  the  timber  jetty  filled  with  stone 
forming  the  shore  end  of  the  western  wall  of  the  proposed  enlarged  inner 
harbor,and  the  commencement  of  the  construction  of  its  north  wall. 

July  1,  ls-7,  amount  available   $19,  975  -  S 

Julv  1,  18*6, amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1. 18d7   610.049.21 

July  1,  l*-1*,  outstanding  liabilities  '  3,934.74 

Julv  1,  Ib-d,  amount  covered  by  existing  contracts   *>,  'Jlf>.  00 

 10,  0- 

Julv  1, 1866, balance  available: 

Breakwater   197.31 

luuer  harbor   070.46 

 4  4  »>.  7' 

Amount  appropriated  by  act  of  August  11,  1668   15,  000,  (x 

Amount  available  for  fiscal  year  ending  June  :10,  lft-9   1">,  77<>.  7 

•  —  ~  —  - 

f  Amount  (estimated)  required  for  completion  of  existing  project   40,  <H>0.  o 

J  Amonutthatcanbe  profitably  expended  in  fiscal, vearending  June  :10, 1890  95,  <HM).  u 

j  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

t    harbor  acts  of  IkOo"  and  1667. 

(See  Appendix  Q  12.) 
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15.  Patccatuek  River,  Rhode  Island  and  Connecticut. — The  navigable 
part  of  the  Pawcatuck  River  extends  from  the  town  of  Westerly  to  Little 
Xarragansett  Bay,  and  the  object  of  the  improvement  is  to  deepen  and 
widen  the  channel  leadiug  from  this  bay  to  Westerly. 

Before  improvement  the  channel  was  crooked  and  obstructed  by  nu- 
merous shoals,  on  someof  which  there  was  but  U  feet  of  water  at  mean 
low  water. 

Ky  appropriations  made  in  the  years  1871  to  1875  the  river  was  im- 
proved by  the  excavation  of  a  channel  o.V  feet  deep  at  mean  low  water 
and  75  lect  wide  below  the  wharves,  aud  from  33  to  40  feet  wide  between 
the  upper  and  lower  wharves.  The  preseut  approved  project  contem- 
plates the  further  wideningof  the  channel  to  100  feet  below  the  wharves 
and  by  an  additional  width  of  two  cuts  of  an  ordinary  dredging  ma- 
ehiue,  or  about  4'J  feet  between  the  lower  aud  upper  wharves;  also  the 
deeiK-ning  of  the  entire  clianuel  to  8  feet  at  mean  low  water,  at  an  esti- 
mated cost  of  $:i,s,037.  The  amount  expended  on  the  original  project 
was  £50,000,  and  it  was  completed. 

The  amount  expended  on  the  present  project  to  June  30, 1888,  includ- 
ing outstanding  liabilities,  was  $10,403.02,  and  the  result  was  the  com 
pletion  of  the  channel  to  its  full  width  and  depth  from  the  deep  water 
opposite  the  village  of  Lottery  to  a  point  near  t lie  lower  end  of  Major's 
Island,  with  the  exception  of  a  small  amount  of  ledge  rock  which  ex- 
tends into  the  channel  near  Certain  Draw  Point  and  at  the  Pawcatuck 
Rock. 

The  work  required  to  complete  the  existing  project  is  the  dredging 
of  the  channel  to  a  depth  of  8  feet  at  mean  low  water  aud  width  of  100 
feet  from  the  upper  eud  of  the  present  work  to  Westerly,  and  a  width 
of  40  feet  between  the  upper  and  lower  wharves  of  t  hat  town ;  also  the 
removal  of  a  small  amount  of  ledge  rock  wheu  uucovered  by  dredging. 

July  1.1887,  amount  available   $^,404. 

July  1,  1868,  amount  ex  ponded  daring  fiscal  year,  exclusive  of 

liabilities  outstanding  Julv  1,    $5,144.13 

July  1,  188.-«,  outstanding  liabilities   1,744.37 

Jalv  1,  1£?8,  amount  covered  bv  existing  contracts   1, 137.38 

  8,065.88 

July  1,  18-8.  balance  available   399.00 

Auiouut  Appropriated  by  act  ol  August  11,  1688   10.000.00 

Amount  available  for  fiscal  year  ending  Juno  30,  1-J89    10, 390. 00 

f  Amount  (estimated)  required  for  completion  of  existing  project   10,700.00 

i  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June30,1890  10, 700. 00 
'  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  l£CU  and  1*07. 

See  Appeudix  C  14.) 

1(5.  Harbor  of  Refuge  at  Stoninaton,  Connecticut. — Stoniugton  Harbor 
originally  was  an  open  bay,  unprotected  from  southerly  storms,  and  ob- 
structed by  a  shoal  having  a  low-water  depth  of  but  G  feet  at  the  shoalest 
part.  A  short  breakwater  was  constructed  in  the  years  1828-'31,  at  a 
«^>st  of  834,700.65,  for  the  protection  of  the  commerce  of  the  town.  The 
eularged  project  of  1871  for  the  improvement  of  the  harbor  and  its  sub- 
sequent modification,  under  which  work  is  now  carried  on,  embraced 
dredging  in  the  upper  harbor  and  the  construction  of  two  breakwaters 
in  the  outer  harbor.  One  of  these,  the  western,  was  to  be  built  out  from 
Wampbassnck  Point,  the  southwestern  limit  of  tbe  harbor,  and  to  ex- 
tend about  U,000  feet;  and  the  other,  the  eastern,  was  to  exteud  from  the 
vicinity  of  Bartlett's  Reef  to  the  Middle  Ground.    The  western  break- 


Digitized  by  Google 


44         REPORT  OF  THE  CHIEF  OF  ENGINEERS,  U:  &  ARMY. 

water  was  completed  in  1SS0,  at  a  cost  of  $103,190.  The  amount  ex- 
pended in  dredging  in  the  upper  harbor  was  about  $45,000.  The  posi- 
tion of  the  western  end  of  the  eastern  breakwater  has  not  been  deter- 
mined. 

The  amount  expended  upon  the  eastern  breakwater  up  to  the  close  of 
the  fiscal  year  ending  June  30,  1837,  was  $103,115.10,  and  its  length  at 
that  date  was  2,150  feet. 

The  amount  expended  during  the  last  fiscal  year  to  June 30, 1888,  in- 
cluding outstanding  liabilities,  was  $4,433.71  (making  a  total  expendi- 
ture of  $109,548.90  to  June  30,  1888),  and  the  result  was  the  extension 
of  the  eastern  breakwater  to  a  point  about  2,210  feet  from  its  eastern 
extremity. 

The  work  required  is  to  finish  the  construction  of  the  eastern  break- 
water. In  case  it  be  found  that  sufficient  protection  to  the  harbor  of 
refuge  has  been  afforded  when  the  range  from  Stoniugton  Light  to  the 
middle  of  Wicopessit  Island  is  reached  the  leugth  of  the  breakwater  yet 
to  be  built  will  be  about  3G0  feet.  Should  it  be  decided  to  extend  it  to 
the  Middle  Ground  it  will  require  about  150  feet  more. 

The  completion  of  this  work  will  afford  a  thoroughly  protected  an- 
chorage for  vessels  drawing  18  feet  of  water  and  a  harbor  of  refuge  for 
the  commerce  which  daily  passes  between  Long  Island  Sound  and  the 
eastward. 

It  is  proposed  to  apply  the  amount  available  and  that  asked  for  to 
the  extension  of  the  eastern  breakwater. 

July  1,  1887,  amount  available   $4, 834. 51 

July  1,  188*,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,  \s&7   4,4:13.  71 

July  1,  1888,  balance  available   450.  hi 

Amount  appropriated  by  act  of  August  11,  1633    8, 000.  00 

Amount  available  for  fiscal  year  ending  June  30,  1339   b,  450. 80 


Amount  (estimated)  required  for  completion  of  existing  project   25, 000.  00 

Amount  that  can  be  profitably  expended  in  fiscal  yearendingJnno  30, 1890  23,000.  00 
Submitted  iu  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  i860  and  1867. 

(See  Appendix  C  15.) 

EXAMINATIONS  AND  SURVEYS  FOR  IMPROVEMENT,  TO  COMPLY  WIT II 
REQUIREMENTS  OF  THE  RIVER  AND  HARBOR  ACT  OF  AUGUST  5, 
ISSti. 

It  appearing,  after  preliminary  examination  by  the  local  engineer* 
that  the  localities  were  worthy  of  improvement.  Major  Livermore  was 
charged  with  and  coninleted  the  following  surveys,  the  results  of  which 
were  transmitted  to  Congress  and  printed  in  1  louse  Ex.  Doc.  No.  SO, 
Fiftieth  Congress,  first  session: 

1.  New  Bedford  Harbor,  Ma*saehu.se1ts.—(Sev  also  Appendix  C  l(k) 

2.  Taunton  Hirer,  Masxacltuscttx.—lSw  also  Appendix  C  17.) 

IMPROVEMENT  OP  CONNECTICUT  RIVER,  MASSACHUSETTS  AND  CON- 
NECTICUT, AND  OF  RIVERS  AND  HARBORS  ON  LONG  ISLAND 
SOUND,  CONNECTICUT  AND  NEW  YORK. 

Officer  in  charge,  Lieut.  Col.  D.  C.  Houston,  Corps  of  Eugiueers, 
with  Lieut.  J.  C.  Sanford,  Corps  of  Engineers,  under  his  immediate 
orders. 
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L  Tiiames  Hirer,  Connecticut— This  river  is  a  tidal  stream  extending 
from  the  city  of  Norwich  15  miles  south  to  Long  Island  Sound.  For  11 
miles  above  its  mouth  the  depth  ranges  from  13  to  80  feet.  Improve- 
ments have  beeu  confined  to  a  stretch  of  '6h  miles  below  Norwich,  in 
which  the  most  troublesome  bars  lie.  In  1829  the  channel  depth  over 
these  bars  was  about  G  feet  at  meau  low  water. 

In  1836  a  project  was  adopted  for  making  the  channel  100  feet  wide 
and  14  feet  deep  at  high  water  (il  feet  at  low  water)  by  dredging  aud 
by  bnildiug  piers.  In  1878  a  channel  14  feet  deep  at  low  water  was 
projected,  and  in  1882  a  modification  was  adopted  providiug  for  a  chan- 
nel 200  feet  wide  and  14  feet  deep,  to  be  obtained  by  dredging  and  by 
building  five  dikes  or  training- walls  along  the  outer  curves  of  the  chan- 
nel. The  estimated  cost  was  $205,080,  and  a  balance  of  $20,000  from 
previous  appropriations  was  then  available. 

The  total  amount  appropriated  for  this  river  is  $304,300,  of  which 
$102,286.87  has  beeu  expended  since  the  adoption  of  the  present  project. 

Three  of  the  proposed  dikes  have  been  completed,  and  3,093  linear 
feet  of  the  fourth  oue,  or  about  two-thirds  of  its  projected  length,  have 
been  built.  Dredging  was  done  between  the  dikes  in  1882,  1883,  1884, 
and  1887.  The  three  completed  dikes  need  slight  repairs.  The  chan- 
nel has  about  10£  feet  available  depth  at  low  water. 

During  the  past  fiscal  year,  including  outstanding  liabilities  and  ex- 
cluding existing  contracts,  $13,136.87  have  been  expended  iuexteuding 
the  fourth  dike,  in  repairing  the  others,  and  in  dredging. 

Thirty  five  thousand  dollars  could  be  advantageously  expended  in  a 
single  year  in  completing  the  remaining  dikes  and  in  dredging.  The 
estimate  for  completing  existing  project  has  beeu  enlarged  by  $24,000, 
the  sum  required  for  deepening  the  channel  to  16  feet  up  to  Allen's 
Point. 


Jnly  1,  1887,  amount  available   $21, 137.76 

Julv  1.  1868,  amount  expended  daring  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  1887    $13,136.87 

Jnly  1, 1688,  atnouut  covered  by  existing  contracts   6, 650. 00 

  19,786.87 


Jnly  1,  1888,  balance  available   1,350. 89 

Amount  appropriated  by  act  of  August  11,  lo88   50, 000. 10 


Amount  available  for  fiscal  year  ending  Juae  30,  1889    51, 3o0.  ?9 


{Amount  (estimated)  reqnired  for  completion  of  existing  project....   79,600.00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1890  35, 000. 00 
Snbmitted  in  compliance  with  requirements  of  sectious  ii  of  river  aud 
harbor  acts  of  1866  and  1867. 

(See  Appendix  D  L) 

2.  New  London  Harbor,  Connecticut. — This  harbor  includes  the  lower 
3  miles  of  Thames  River,  from  the  New  London  wharves  to  Long 
Island  Sound. 

The  project  for  its  improvement,  adopted  in  1880  and  slightly  mod- 
fied  in  1882,  provides  for  removing  to  a  depth  of  16  feet  at  mean  low 
sater  the  southerly  part  of  a  shoal  of  sand  and  bowlders  lyiug  east  of 
the  New  Loudon  Northern  Railroad  Wharf.  The  original  depth  on  this 
part  of  the  sboal  was  from  5  to  15  feet. 

Nineteen  thousand  eight  hundred  dollars  have  been  appropriated 
and  exj>ended  on  this  work. 

The  required  depth  has  been  made  over  nearly  the  whole  area  con- 
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templated  in  the  project,  which  is  regarded  as  completed,  no  fnither 
work  under  it  being  desired. 


July  1,  1887,aniouut  available   $204.  33 

July  1,  lS'"^,  auiouut  expended,  during  fiscal  year,  exclusive  of  liabilities 

outstanding  July  1,  1887   2.04 

July  1,  1888,  balance  available   201.  30 

(See  Appendix  D  2.) 


3.  Connecticut  River,  Massachusetts  and  Connecticut,  above  Hartford. — 
From  Holyoke,  Mass.,  34  miles  above  Hartford,  down  to  Enfield  Falls 
or  Rapids,  a  distance  of  18  miles,  there  is  a  fair  channel  4to5  feet  deep. 
Enfield  Rapids  extends  about  5  miles  over  a  rocky  and  uueven  bed, 
with  a  total  fall  of  32  feet.  From  the  foot  of  Enfield  Rapids  to  Hart- 
ford, a  distauce  of  11  miles,  the  river  bed  is  broad  and  sandy,  with  a 
channel  from  2  to  5  feet  deep  at  low  water.  Several  years  ago  the 
Connecticut  River  Compauy  constructed  a  small  canal  around  Enfield 
Rapids,  through  which  boats  of  3  feet  draught  and  80  feet  length  can 
pass. 

The  several  projects  under  which  work  has  been  done  have  been  for 
<lredging  at  Barber's  Lauding  and  for  wing-dams.  In  1878  plans  and 
estimates  were  submitted  for  the  construction  of  a  canal  8  feet  deep 
around  Enfield  Rapids;  these  estimates  were  revised  iu  18S0.  The  es- 
timated cost  of  this  canal  was  $1,322,800;  it  was  not  considered  advis- 
able to  begin  construction  with  a  less  sum  than  8450,000,  which  has 
not  yet  been  appropriated. 

Up  to  the  close  of  the  present  fiscal  year  $100,000  have  been  appro- 
priated for  this  part  of  the  river,  of  which  $00,800.80  have  been  ex- 
pended. 

All  the  work  done  has  been  dredging,  construction  of  seven  wing- 
dams  and  repair  of  the  same. 

No  work  was  done  during  the  past  fiscal  year. 

The  funds  on  hand  from  previous  appropriations  are  sullicient  for  suc  h 
repairs  and  temporary  improvement  as  may  be  needed  during  the  en- 
suing year. 

The  benefit  to  be  secured  by  a  permanent  improvement  would  be  tin* 
reduction  of  cost  of  transporting  bulky  materials  to  and  from  a  large 
manufacturing  district,  now  wholly  dependeut  ou  railroads. 

July  1,  1&S7,  amount  available   89, 133. 20 

July  1,  ldd8,  balance  available   0,  133.  ;*u 

(See  Appendix  D  3.) 

Below  JIartford. — Between  Hartford  and  Long  Island  Sound,  adistauce 
of  50  miles  by  course  of  channel,  the  depth  ou  the  two  bars  was  for- 
merly 5  feet  at  low  water,  the  worst  places  being  betweeu  Hartford  and 
Middletown,  a  distauce  of  10  nnles,  and  at  Saybrook  Bar,  at  the  mouth 
of  the  river.  Dredging  was  carried  on  and  small  wing-dams  were  con- 
structed by  private  parties  and  by  a  State  corporation  up  to  1868,  with 
no  permaueut  benefit. 

Jn  18G8  a  project  for  improvement  by  the  United  States  was  sub- 
mitted, under  which  a  pile  dike  was  built  at  Hartford  and  aunual  dredg- 
ing done  on  the  bars  below  Hartford  until  1883.  In  1873  a  project  lor 
the  construction  of  three  jetties  on  Saybrook  Bar  was  adopted ;  two  of 
these  have  been  built;  the  third  will  probably  not  be  required.  In 
1880  a  project  for  permanent  improvement  on  six  of  the  worst  bars  be- 
tween Hartford  and  Middletown  was  adopted  ;  it  contemplated  building 
riprap  wing-dams,  rectifying  the  banks  and  protecting  the  caving  banks 
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hv  mattresses,  at  a  total  estimated  cost  of  $W0, 1ST.  It  was  a  tier  ward 
lountl  necessary  to  extend  the  project  to  include  annual  dredging  at 
these  and  other  bars  and  the  extension  and  repair  of  the  Saybrook  jet- 
ties. The  total  amount  appropriated  since  the  adoption  of  the  above 
project  is  $161,250;  two  of  the  contemplated  permanent  works  have 
been  built,  a  training-wall  at  Hartford  liar  and  a  wing-clan)  at  (ilaston- 
bun*  Bar,  their  total  cost  being  $40,715.31.  In  addition  to  the  work 
included  in  the  estimate  of  $330,487,  the  east  and  west  jetties  at  Say- 
brook  have  been  extended  and  repaired  and  a  channel  120  feet  wide 
and  12  feet- deep  has  been  dredged  between  them,  and  from  $.~>,000  to 
#10v000  have  been  annually  expended  in  dredging  to  maintain  a  depth 
of  0  feet  on  the  bars  between  llaitford  and  Iladdam  Island. 

Experience  has  shown  that,  on  account  of  the  height  and  frequency 
of  freshets  in  this  river,  the  permanent  works  projected  in  1830  would 
be  inadequate  to  maintain  the  desired  depth  or  even  to  materially  re- 
duce the  amount  of  dredging  annually  required ;  therefore,  in  Decem- 
ber, 1887,  a  new  project  was  adopted,  confining  future  operatious  to  the 
completion  of  the  Saybrook  jetties  to  a  height  of  5  feet  above  high 
water,  with  a  top  width  of  6*  feet  and  wideuing  the  channel  between 
the  jetties  to  400  feet  with  a  depth  of  12  feet  at  meau  low  water,  at  an 
estimated  cost  of  880,000,  with  annual  dredging  to  maintain  a  9-foot 
channel  between  Hartford  and  Loug  Island  Sound,  at  an  average  cost 
of  $10,000  per  3  ear. 

Duringthe  past  fiscal  year,  including  outstanding  liabilities,  $8,991.43 
have  been  expended  in  repairing  the  Saybrook  jetties  and  in  dredgiug 
to  maintain  the  9-foot  channel. 

Daring  the  next  fiscal  year  the  Saybrook  jetties  could  be  completed 
as  designed  and  the  proposed  dredging  could  be  doue  at  an  estimated 
i-Mt  of  $90,000,  including  $10,000  required  for  annual  maintenance  of 
chaunels. 


July  1. 1-^7,  amount  available   $;>l,i>*>.80 

July  1.  I--*,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  1HS7   £7,311.76 

Jnly  1.  l-o-1.  outstanding  liabilities   1,079.67 

Jaiy  1,  lri-v aiuouut  covered  by  existing  contracts   r\487.00 

 17, 4TM.  4:i 


July  1.  l^H.  balance  available   3, 744.  37 

Amount  appropriated  by  act  of  August  11,  1888   Hi.iK'U.OO 


Amount  available  for  fiscal  year  ending  June  30,  1889   13, 744.  37 

[Amount  (estimated)  required  for  completion  of  existing  project   80,000.00 

J  Amount  required  for  anuual  maintenance  of  channel   10, 000. 00 


I  Aujounttbat  cau  be  profitably  expended  iu  fiscal  year  ending  Jnne30, 1890   25, 000. 00 
[Submitted  in  compliance  with  requirements  of*  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

{See  Appendix  D  3.) 

4.  Clinton  Harbor,  Connecticut. — This  harbor  is  10  miles  west  of  the 
month  of  the  Connecticut  River.  Its  chanuel  runs  for  nearly  a  mile 
inside  of  a  beach  through  which  a  breach  was  made  about  the  year  1840, 
after  which  the  chanuel  shoaled  iu  two  places  to  about  4  feet  depth, 
where  the  depth  had  been  8  feet. 

The  project  for  improvement,  adopted  in  1882,  provided  for  closing 
the  breach  and,  if  that  did  not  restore  the  channel  depth,  for  dredging 
a  channel  100  feet  wide  and  0  feet  deep  at  mean  low  water  through 
tbe  shoals.   The  entire  cost  was  estimated  at  $10,000. 
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Three  thousand  dollars  have  been  appropriated  for  this  harbor,  of 
which  $2,747.27  have  been  expended. 

A  riprap  dike  was  built  across  the  breach  in  1883;  it  requires  some 
repair.    The  channel  depth  has  not  changed  since  1832. 

Nothing  was  done  during  the  past  fiscal  year. 

Seven  thousand  dollars,  the  estimated  amount  required  to  complete 
the  project,  could  be  profitably  expended  for  that  purpose  in  the  fol- 
lowing fiscal  year. 

Jnly  1, 1*97,  amount  available   73 

July  1,  ltf88,  balauce  available   252. 73 

Amount  (estimated)  required  for  completion  of  existing  project   7,000.00 

Amount  that  can  be  prolitably  expended  in  fiscal  year  ending  June  30, 1890  7, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acta  of  1866  ami  1867. 

(See  Appendix  D  4.) 

5.  Neic  Haven  Harbor,  Connecticut. — The  original  available  low-water 
depth  up  to  the  wharves  in  this  harbor  was  about  9  feet. 

The  first  project  for  deepening  the  channel  provided  for  making  it  13 
feet  deep,  which  was  done  in  1871 ;  it  was  widened  at  different  times 
until  1878,  when  a  project  was  adopted  for  dredging  a  channel  10"  feet 
deep  and  not  less  400  feet  wide.  In  1882  a  project  was  adopted  for  build- 
ing a  dike  to  extend  out  from  Saudy  Point,  with  an  arm  3,200  feet  long 
and  parallel  to  the  channel,  in  order  to  contract  the  channel  and  make 
the  depth  to  be  obtained  by  dredging  permanent.  Thirth-eight  thou- 
sand dollars  have  been  expended  on  this  dike,  and  $40,000  are  estimated 
as  required  to  complete  it. 

Up  to  the  close  of  the  fiscal  year  $201,000  have  been  appropriated 
for  this  harbor  and  nearly  all  expended. 

A  10  foot  channel  from  400  to  000  feet  wide  has  been  obtained  all  the 
way  up  the  harbor,  except  over  the  Fort  Ilale  Bar,  where  the  depth  in 
1.5  feet.  The  shore  arm  and  1,359  feet  of  the  channel-arm  of  the  Sandy 
Point  Dike  have  been  built. 

During  the  past  fiscal  year  $6,488.95  have  been  expended  in  extend- 
ing the  Sandy  Point  Dike  570  feet. 

The  sum  of  $93,000  is  estira  ated  as  required  to  complete  the  dike  and 
to  do  the  necessary  dredging  to  make  10  feet  depth  over  the  Fort  Dale 
Uar. 

July  1,  1--7,  amount  available   $7, 818.93 

July  1,  1**8,  amount  expended  during  tiscal  year,  exclusive  of  liabilities 

outstanding  July  1,  1887    6,488.95 

Jnly  1,  1888,  balance  available   1,389.96 

Amount  appropriated  by  act  of  August  11,  1888    15, 000.  Oo 

Amount  available  for  fiscal  year  ending  June  30,  1889   16, 329. 98 


I 


f  Amonnt  (estimated)  required  for  completion  of  existing  project   78, 000.  OO 

j  Amount  that  can  be  prolitably  expended  in  fiscal  yearending  J  une  30,1890  30,000.00 
Submitted  hi  compliance  with  requirements  of  sections  4J  of  river  and 
harbor  acts  of  1886  and  1867. 

(See  Appendix  D  5.) 

C.  Breakwater  at  Ncio  Haven,  Connecticut. — In  1880  a  project  was 
adopted  for  making  a  large  and  convenient  harbor  of  refuge  at  the  en- 
trance to  New  Haven  Ilarbor  by  the  construction  of  two  riprap  break- 
waters, the  flrst  to  be  3.300  feet  long,  extending  northeasterly  from  the 
light  house  ou  southwest  ledge  to  Quixes  ledge,  the  secoud  to  be  4,L»0O 
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feet  long,  extending  northwesterly  from  Luddington  Rock.  The  esti- 
mated cost  was  |l,3llf13i.  No  modification  of  the  project  has  been 
made,  except  slight  changes  of  cross-section  in  1880. 

The  total  amount  appropriated  for  this  work  is  $295,000,  of  which 
$U88.497.64  have  been  expended. 

The  east  breakwater  has  been  built  to  a  length  of  2,818  feet,  being 
nearly  seven-eighths  of  its  projected  length.  The  west  breakwater  is 
not  begun. 

During  the  past  fiscal  year,  including  outstanding  liabilities,  and  ex- 
clntling  existing  contracts,  $41,475.13  have  been  expended  and  the  break- 
water has  beeu  extended  400  linear  feet ;  a  contract  for  further  exten- 
sion is  in  progress. 

The  amount  estimated  as  necessary  to  comple  the  east  breakwater  is 
$40,000;  this  could  be  done  and  work  on  the  west  breakwater  pros- 
ecuted at  the  same  time.  . 

One  hundred  thousand  dollars  could  be  profitably  expended  on  the 
two  breakwaters  during  the  ensuiugyear. 

July  1,  1;<S7,  amount  available   {47,977.49 

Julv  1,  amount  expeuded  during  fiscal  year,  exclusive 

of  liabilities  outstanding  July  1,  l&i7  $39, 786.23 

July  I.  lef^d,  outstanding  liabilities   1,688.85 

July  1,  1838,  amount  covered  by  existing  contracts   6,411. 15 

  47,886.28 

July  1,  18H8,  balance  available   91.21 

Amount  appropriated  by  act  of  August  11,  1888    75,000.00 

Amount  available  for  fiscal  year  ending  June  :M),  1889    75,091.21 

{Amount  (estimated)  required  for  completion  of  existing  project..    941, 134.00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June,  :*0, 1890  100,000.  00 
Submitted  in  compliance  with  requirements  of  sect  ions  4  of  river  and 
harbor  acts  of  1*56  and  1867. 

(See  Appendix  D  0.) 

7.  Mil/ord  Harbor,  Connecticut.— This  harbor  consists  of  a  broad  open 
bay,  from  the  head  of  which  a  small  tidal  stream  extends  three  quarters 
of  a  mile  inland  to  the  upper  wharf.  Originally  the  depth  on  the  bar  at 
the  mouth  of  the  river  was  less  than  2  feet  at  mean  low  tide;  the  chan- 
cel in  the  river  ran  nearly  bare  in  places. 

Under  the  first  project  of  improvement,  adopted  in  1872,  a  channel  4 
feet  deep  and  KM)  feet  wide  was  excavated  through  the  bar  and  thence 
40  to  GO  feet  wide  to  the  upper  wharf ;  small  jetties  were  built  to  pro- 
tect the  east  bank  from  erosion  and  two  jetties  were  built  to  preserve 
the  channel  on  the  bar,  at  a  total  cost  of  $34,000.  In  1881  a  project 
was  adopted  tor  making  a  channel  over  the  oar,  to  be  8  feet  deep  at 
mean  low  water  and  100  feet  wide,  at  an  estimated  cost  of  $11,000. 

The  total  sum  appropriated  for  this  harbor  is  $30,000;  of  this  $4,758.98 
have  been  expended  on  the  last  project  and  the  8  foot  channel  has  been 
made  65  feet  wide. 

No  work  was  done  during  the  past  fiscal  year. 

The  remaiuderof  the  project  could  be  satisfactorily  completed  in  one 


year  at  the  estimated  cost  of  $0,000. 

July  I,  1&J7,  amount  available   $241.02 

Jaly  I,  188H,  balance  available   241.02 

Amount  appropriated  by  act  of  August  11,  188S   5, 000. 00 

Amount  available  for  fiscal  year  cuding  Jane  30,  18(39   5,241. 02 

ENO  88  i 
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Amount  (estimated)  required  for  completion  of  existing  project   $1, 00(1.00 

Amount  that  can  bo  profitably  expended  iu  fiscal  year  ending  June  30,  li£X)  1,000.00 
Submitted  incompliance  with  requirements  of  sections  2  of  river  aud 
harbor  acts  of  1866  and  1867. 

(See  Appendix  D  7.) 

8.  ffousatonic  River,  Connecticut. — The  navigable  part  of  this  rivei 
extends  from  Derby,  Conn.,  to  Long  island  Sound,  a  distance  of  13 
miles,  and  was  originally  obstructed  by  several  bars,  upon  which  the 
low-water  depth  was  iroin  3  to  5  feet. 

In  1871  a  project  was  adopted  for  making  and  maintaining  a  channel 
100  feet  wide  aud  7  feet  deep  at  mean  low  water  throughout  this  dis- 
tance. Besides  the  necessary  dredging,  it  contemplated  building  a 
breakwater  east  of  the  channel  over  the  bar  at  the  river's  mouth. 

The  amount  appropriated  for  this  river  is  $76,242.  of  which  $74,494.51 
have  beeu  expended,  including  outstanding  liabilities. 

A  channel  of  the  required  depth  has  been  dredged  several  timet 
through  the  worst  bars.  The  present  available  depth  over  them  now  h 
about  5  feet  at  mean  low  water.  Drew's  Kock  has  been  removed  to  i 
depth  of  7  feet  at  mean  low  water. 

Revised  estimates  of  cost  of  the  breakwater  at  the  mouth  of  the  rive 
and  of  the  necessary  dredging,  have  been  submitted,  amounting  U 
$202,000;  $70,000  ot  this  could  be  advantageously  expended  dnrinj 
the  ensuing  fiscal  year. 

July  1,  1887,  amount  available   16,975.3 

July  1,  1888,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  1887   $825.96 

Julv  1, 1*88,  outstanding  liabilities   4,444.00 

  5, 261).  9 

July  1,  l-'SB,  balance  available   l,70o.  4 

Amount  appropriated  by  act  of  August  11,  1888    35, 000. 0 

Amount  available  for  fiscal  year  ending  Juno  30,  1889    36,70f>.  4 

/"Amount  (estimated)  required  for  completion  of  existing  project   167,000.0 

J  A  mon  nt  t  bat  can  bo  proli  t  ably  ex  pended  i  u  fiscal  year  ending  J  une  30, 1890   70, 000. 0 
I  Submitted  in  compliance  with  requirements  of  sections  2  of  river  aud 
I    harbor  acts  of  1866  and  1H>7. 

(See  Appendix  D  8.) 

9.  Bridgeport  Harbor,  Connecticut. — The  available  depth  in  this  hai 
bor  was  originally  5  feet  at  mean  low  water. 

The  first  project  for  improvement  provided  for  an  8-foot  channel  ove 
the  outer  aud  inner  bars;  this  was  dredged  on  the  outer  bar  in  1831 
and  on  both  bars  in  1853.  In  1871  a  project  was  adopted  for  making 
channel  12  feet  deep  and  100  feet  wide,  subsequently  modified  to  30 
feet,  and  for  building  a  jetty  on  the  east  shore  to  cheek  the  influx  ( 
sand.  This  was  accomplished  in  1882,  and  a  new  project  was  adopte 
for  widening  to  GOO  feet  the  channel  from  the  Inner  Beacon  to  the  Nai 
gatuck  Kailrond  Wharf,  to  provide  for  vessels  driven  in  by  bad  weatln 
without  blocking  the  main  channel.  The  estimated  cost  of  the  latti 
project  was  $00,000.  It  is  very  nearly  completed  ;  a  small  area  reman 
near  the  Inner  Beacon,  which  it  is  considered  desirable  to  dredge. 

The  total  amount  appropriated  for  this  harbor  is  $232,485.38,  < 
which  $35,000  have  been  appropriated  for  and  nearly  all  expended  upo 
the  project  of  18S2. 

During  the  past  fiscal  year  dredging  has  beeu  done  upon  part  of  tl 
area  near  the  luner  Beacon. 

An  estimate  for  widening  the  channel  above  the  railroad  wharf,  i 

i  ■ 
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order  to  relieve  the  crowding  of  the  channel  at  that  point,  has  been 
submitted.    The  cost  is  estimated  at  $17,000. 

July  1,  1887,  amonnt  available   $2,  478. 07 

July  1,  1888,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  18*7   $321. 01 

July  1,  1888,  outstanding  liabilities   1,960.00 

  2,281.01 

J«I  v  I,  1888,  balance  available   197. 0*5 

Amount  appropriated  by  act  of  August  1 1,  1888   10, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  183l>   10, 197. 06 

Amount  (estimated)  required  for  completion  of  existing  project   7, 000.  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending. Juno30, 1890  7,000.00 
Submitted  incompliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  D  9.) 

10.  Black  Rock  Harbor,  Connecticut. — This  harbor  consists  of  a  bay 
partly  sheltered  by  Fairweather  Island  aud  of  two  small  streams  ex- 
tending inland  from  the  head  of  the  bay.  The  depth  in  Cedar  Creek, 
the  more  important  of  these  streams,  was  from  2  to  4  feet  at  mean  low 
water  and  the  channel  was  narrow  and  very  crooked. 

The  project  for  improvement  submitted  in  1883  iuclndes  dredging  a 
channel  3,300  feet  long,  80  feet  wide,  aud  6  feet  deep,  to  extend  up 
Cedar  Creek,  and  a  breakwater  from  Fairweather  Island  to  the  main- 
land.   The  estimated  cost  was  $S0,000. 

Twenty-five  thousaud  dollars  have  been  appropriated  for  and  nearly 
all  expended  under  this  project. 

The  breakwater  has  been  built  to  the  full  length,  but  not  to  the 
width  and  height  projected,  and  the  chanuel  has  been  dredged  80  feet 
wide,  but  has  filled  in  at  the  sides  so  that  the  available  width  is  about 
60  feet. 

During  the  past  fiscal  year  $2,391.29  have  been  expended  in  dredgiug 
to  widen  the  channel  as  above. 


July  1,  18*7,  amount  available   $2,531.59 

July  1,  1888,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,1887   2,391.29 


1888,  balance  availablo   140.30 

-impropriated  by  act  of  August  11, 18H3   10,000.00 


*  'e  for  fiscal  year  ending  June  30,  1889    10, 140. 30 


-mired  for  completion  of  existing  project   45, 000. 00 

My  expended  in  fiscal  year  ending  Juno  30, 1«H)  20.000.00 
h  requirements  of  sections  2  of  river  and 


^is  harbor  consists  of  the  tidal 
■valk.  Conn.,  to  Loug  Island 
^s  lh  miles  below  Xor- 
•  was  about  5  feet  at 
'•'•an  nearly  bare. 
Miel  100  feet 
In  1881 
Xor- 
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Up  to  the  close  of  the  fiscal  year  $77,246.00  had  been  appropriated  for 
this  project  and  nearly  all  expended.  Some  parts  of  the  river  have  re 
quired  dredging  several  times. 

A  channel  has  been  dredged  100  feet  wide  and  8  feet  deep  up  to  South 
Norwalk,  and  thence  to  Norwalk  from  00  to  lOO  feet  wide  ami  6  feet  deep. 
This  channel  is  in  navigable  condition,  though  it  has  shoaled  somewhat 
in  places. 

No  work  was  done  during  the  past  fiscal  year. 

For  the  next  fiscal  year  $7,000  could  be  profitably  applied  towards 
completing  the  present  project  and  maintaining  the  channel  depths. . 

The  river  and  harbor  act  of  August  11,  1888,  appropriates  $28,000 
for  the  improvement  of  this  harbor,  and  provides  that  $25,000  of  this 
amount  shall  be  expended  in  dredging  and  deepening  the  channel  in 
the  lower  harbor  up  to  Wilson's  Point.  The  officer  in  charge  estimates 
that  this  dredging  will  cost  $52,900. 


July  1,  1887,  amount  available   $T>ti0.  (M 

July  1,  1888,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,  1887   r»6. 94 


July  I,  1888,  balance  available     P03.  10 

Amount  appropriated  by  act  of  August  11,  1888    28,000.  0  > 


Amount  available  for  fiscal  year  ending  June  30,  1889   S8,:"0:*.  M 


Amount  (estimated)  required  for  completion  of  existing  project   31,900.  OH 

Amouut  that  can  bo  prolitably  expended  in  lineal  year  ending  June  30, 1890  20, 000.  t)(. 
Submitted  in  compliance  with  requirements  of  sections  3  of  river  aud 
harbor  acts  of  18<>0  and  1807. 

(See  Appendix  D  12.) 

12.  Harbor  at  Fire  Mile  Eirer,  Connecticut. — This  is  a  new  work.  A 
preliminary  examination  and  survey  of  this  harbor  were  made  in  com 
plianco  with  the  requirements  of  the  river  and  harbor  act  approve*1 
August  5,  1886. 

The  proposed  project  contemplates  deepeuiug  the  harbor  and  ap 
proaches  so  as  to  give  8  feet  at  mean  low  water.  It  is  proposed  to  dredg* 
a  channel  8  feet  deep,  100  feet  wide,  and  0,000  feet  long  at  an  est  i mat  ei 
cost  of  $25,000  and  an  annual  expenditure  of  about  $1,000  for  mainte 
nance. 

The  river  and  harbor  act  of  August  11,  18SS,  appropriates  for  tbii 
work  $5,000,  aud  a  further  sum  of  $10,000  may  be  profitably  expended 
in  continuing  it  during  the  fiscal  year  ending  Juue  30,  1800. 

Amount  appropriated  by  act  of  August  11, 1888   $5,  0O0.  U 

f  Amount  (estimated)  required  for  completion  of  existing  project   20,  0OO.  O 

J  Amount  that  can  be  protitably  expended  iu  fiscal  year  ending  June  30, 1890  10,000.  0 
S  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

[    harbor  acts  of  1800  aud  1807. 

13.  Stamford  Harbor,  Connecticut. — This  harbor  consists  of  a  shallow 
bay  on  the  north  shore  of  Long  Island  Sound  and  of  the  tidal  part,  abut) 
three-fourths  of  a  mile  long,  of  Mill  River.  The  original  depth  in  thi 
part  of  the  river  at  mean  low  water  was  from  1  to  3  feet,  gradually  u 
creasing  in  the  bay  to  depth  of  12  feet. 

The  project  for  improvement,  proposed  in  1S83  and  adopted  iu  l&Sl 
provides  for  dredging  a  channel  SO  feet  wide  and  5  feet  deep  at  mea 
low  water  from  the  bav  to  the  head  of  the  harbor,  at  an  estimated  co; 
of  $20,000. 

Ten  thousand  dollars  have  been  appropriated  and  expended  und< 
this  project,  making  a  channel  75  feet  wide  for  more  than  half  its  pr» 
jected  length  and  25  to  50  feet  wide  for  the  rest  of  the  length. 
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Dnriug  the  past  fiscal  year  $5,469.60  were  expended  anil  the  contract 
under  which  the  above  dredging  was  done  was  completed. 

Inly  t,  1*"*7,  amount  available   $5,603,74 

Julv  1,  1^,  uuionut  expended  during  fiscal  year,  exclusive  of  liabilities 

outstanding  July  1 ,  l*i7   5, 460.  66 

Julv  l,  l***  balance  available   ->.»4.  «8 

Amount  appropriated  by  act  of  August  11,  1666   .">,  000.  00 

Amount  available  for  fiscal  year  ending  June  30,  ISSL)   5,224. 08 


'  Amount  (estimated)  required  for  completion  of  existing  project   5,000. 00 


Amount  t bat  can  be prolitablv expended  in  lineal  yearemling.f  une lil),  1800     f»,  000.  00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
barbor  acta  of        and  18G7. 

(See  Appendix  D  13.) 

14.  Port  Chester  Harbor,  New  York. — This  harbor  consists  of  a  bay 
opening  into  Long  Island  Sound  at  the  month  of  the  Byrani  River,  and 
of  the  lower  part  of  the  river  itself,  which  is  navigable  for  about  a  mile 
above  its  mouth. 

The  original  available  depth  in  the  river  was  not  above  a  foot  at  low 
water,  and  Salt  Rock  in  the  river  and  Sunken  Rock  in  the  bay  were 
considered  dangerous  obstructions. 

The  scheme  tor  improvement  adopted  in  1871  provided  for  the  re- 
moval of  these  roeks  to  9  aiid  11  feet  depth,  respectively,  and  for  the 
construction  of  a  breakwater  on  the  bar  at  the  mouth  of  the  harbor  at 
au  estimated  cost  of  $DG,6.'VJ. 

Id  1881  the  project  was  amended  to  provide  for  dredging  a  channel 
feet  deep  and  irom  00  to  100  feet  wide  from  the  bay  to  the  vicinity 
of  the  wharves. 

The  total  amount  appropriated  for  this  harbor  is  .$27,000,  which  has 
beeu  nearly  all  expended.  Salt  Rock  has  been  removed  to  the  required 
depth  of!)  feet  at  mean  low  water,  and  a  channel  2A  feet  deep  and  from 
40  to  100  feet  wide  has  been  completed  to  a  point  150  feet  below  the 
bridge  at  Port  Chester,  and  thence  carried,  with  a  width  of  25  feet,  to 


the  bridge. 

July  1.  18*7,  amount  available   *>4.77 

July  1.          balance  available   £4,  77 

Amount  appropriated  by  act  of  August  11,  1666   .".,00(1.00 

Amount  available  for  fiscal  yeur  ending  June  M0,  1880   6, 024.77 


'  Amount  (estimated)  required  for  completion  of  exist  ing  projeet   04,  00 

I  Amount  that  can  be  prolitablv  expended  in  lineal  year  ending  June  30,  1800    10,  (100.  00 
I  ^obmitte*!  in  compliance  with  requirements  of  section*  2  of  river  and 
{    harbor  act«  of  ld!*>  ami  18G7. 

(See  ApjKMidix  I)  14.) 

15.  Mamaroneck  Ilarbor,  Xeir  York. — This  harbor  consists  of  a  nar- 
row inlet  opening  into  a  broad  bay.  Several  dangerous  roeks  lie  in  or 
;iear  the  channel.  The  low-water  depth  to  the  old  steam-boat  wharf, 
About  half-way  up  the  inlet,  was  5  feet ;  from  there  to  the  upper  wharves 
t  was  al»out  1  foot. 

A  project  for  improvement  was  adopted  in  1882,  providing  for  the 
removal  of  one  rock  to  4  feet  depth,  of  five  rocks  to  7  feet  depth,  and  for 
making  a  channel  100  feet  wide  and  7  feet  deep  up  to  the  old  steam-boat 
^barf,  thence  to  the  village  wharves  SO  feet  wide  and  4  feet  deep  j  the 
wtimated  cost  was  $43,000. 
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Fifteen  thousand  dollars  have  been  appropriated  for  this  harbor  and 
nearly  all  expended. 

Three  of  the  rocks  have  been  removed  to  the  required  depth;  no 
dredging  has  been  done.  The  river  and  harbor  act  of  August  11,  1888, 
made  no  appropriation  for  this  harbor. 

July  1,  1887,  amount  available   0290.65 

July  1,  1888,  batauce  available*   220.  fw 


.Amount  (estimated)  required  for  completion  of  existing  project   28, 000.  UjD 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 

(See  Appendix"  D  15.) 

16.  Echo  Harbor,  New  Rochellc,  New  York. — The  channel  of  this  harbor 
was  obstructed  by  two  reefs,  Start  Rock  and  Sheepshead  Uock,  the  former 
bare  at  low  water,  the  latter  covered  to  a  foot  depth  or  more. 

The  project  for  improvement  adopted  in  1870  provided  for  the  removal 
of  these  reefs  to  7  feet  aud  9  feet  depths,  respectively.  The  estimated 
cost  was  $38,9.j5.3S. 

Twenty-two  t  housand  dollars  have  been  appropriated  for  this  harbor, 
of  which  $18,950.03  have  been  expended.  Start  Hock  has  been  wholly 
removed  to  7  feet  depth  and  part  of  Sheepshead  Hock  to  9  feet  depth. 

The  available  funds  were  not  sullicient  for  continuing  operations  on 
Sheepshead  Hock,  and  nothing  has  been  done  during  the  last  liscal  year. 

According  to  the  estimate  the  amount  required  for  completion  of  the 
project  is  $17,000. 

Julv  1,  1887,  amount  available   $1,04:1.  97 

.July  1,  1888,  balance  available   3,04:$.  it? 


(  Amount  (estimated)  required  for  completion  of  existing  project   I?, 000.  OO 

J  Amount  that  can  be  profitably  expended  in  liseal  yihrending  June  :>0, 181*0  8,000.  00 
l  Submitted  in  compliance  with  requirements  of  sect  ions  *2  of  river  and 
[    harbor  acts  of  180(3  and  1807. 

(See  Appendix  D  1G.) 

17.  New  RochvHe  Harbor,  New  lor/.. — This  harbor  consists  mainly  of 
a  narrow  and  crooked  channel  lying  between  rocky  islands. 

The  project  for  improvement,"  adopted  in  1881,  provided  for  the  re- 
moval of  two  rocks  and  for  dredging  and  removing  a  reef,  to  secure  a 
channel  8  feet  deep  and  100  feet  wide  between  Hunter's  Island  and  Glen 
Island. 

The  estimated  cost  was  $40,825. 

Thirty-live  thousand  dollars  have  been  appropriated  for  this  work  ; 
of  this  sum  $125,865.03,  including  outstanding  liabilities  have  been  ex- 
pended. 

The  channel  has  been  dredged  to  a  depth  of  G  feet  aud  the  rock  re- 
moved  to  a  depth  of  7<V  feet ;  one  of  the  rocks,  Corning  Rock,  has  been 
removed  to  the  required  depth  of  12,  feet ;  upon  the  other,  Rock  C,  no 
work  has  been  done. 

Two  rocks,  not  shown  on  the  original  survey,  have  been  removed  dur- 
ing the  past  fiscal  year  to  a  depth  of  8  feet  and  Ih  feet  respectively. 


July  1,  1887,  amount  available  $16,  84:*.  i\\'> 

July  1, 18*8,  amount  expended  during  lineal  year,  exclusive  of 

liabilities  outstanding  July  1,  1887    $7,518.01) 

July  1, 1888,  outstanding  liabilities   1«»0.  00 

 ?.70«.G«> 

July  1,  1888,  balance  available   t)t  1^4, 

(See  Appendix  1)  17). 
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lis.  Eiut  Cluster  Creel:, Xetc  York. — This  is  a  small  tidal  stream,  empty 
lug  into  Pel  ham  Bay  ;  it  was  navigable  at  high  tide  for  vessels  drawing 
7 feet  up  to  Lockwood's,  a  dist  inee  of  Li  j  miles.  The  rise  of  tide  is  7.1  feet. 

The  project  for  improvement,  adopted  in  187U  and  subsequently  modi- 
tied,  provided  for  a  channel  9  feet  deep  at  meau  high  water,  extending 
GO  a  point  3,000  feet  above  Lock  wood's  and  terminating  at  the  upper  end 
in  a  tidal  basin,  and  for  5,800  feet  of  diking  to  maintain  tho  channel. 
A  revised  estimated  cost  of  the  project,  as  modified,  is  placed  by  tho 
officer  in  charge  at  $221,100. 

Sixty-four  thousand  dollars  have  been  appropriated,  and  of  this 
amount  $56,379.80,  including  outstanding  liabilities  and  excluding  ex- 
isting contracts,  have  been  expended. 

The  channel  has  been  made  9  feet  deep  and  125  feet  wide  to  the  head 
of  Goose  Island,  one  half  mile  from  the  mouth  of  the  creek ;  thence  to 
Town  Dock  from  40  to  90  feet  wide,  and  from  Town  Dock  to  Lock- 
Tood's  100  feet  wide,  and  1,233  linear  feet  of  diking  have  been  built. 

A  contract  fordredgiug  was  entered  into  July  11, 1S87,  and  auuulled 
August  18,  1887,  on  account  of  the  contractor's  failure  to  begin  work. 
Asecoud  contract  was  entered  into  May  11,  1888;  work  under  this 
ooutract  is  now  in  progress. 


•  a'y  1,  1887,  amount  available   |9,673. 78 

Ja'y  1,  1883,  amount  expended  during  fiscal  year,  exclusive  of 

labilities  outstanding  July  1,  1887   $1,256. 18 

Jaly  1.  1838,  outstanding  liabilities   797. 40 

J  i.y  I,  1*8,  amount  covered  by  existing  contracts   6, 852.  GO 

  8, 906. 18 


Ml?  I.  1888,  balance  available   767.60 

Amount  appropriated  by  act  of  August  11,  1868    5,000. 00 


Amount  available  for  fiscal  year  ending  June  30,  1839    5, 767. 60 


Amount  (estimated)  required  for  completion  of  existing  project   152, 100. 00 

J  Amount  t  hat  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1890    10,000. 00 
l  submitted  in  compliance  with  requirements  of  sections  2  of  river  aud 
{  harbor  acts  of  1866  and  1867. 

(See  Appendix  D  18.) 

19.  Grcenport  Harbor,  Xeio  York, — This  harbor,  at  the  eastern  eud  of 
long  Island,  is  exposed  to  easterly  storms.  Its  anchorage-ground, 
rbich  was  sheltered  by  Joshua's  Point,  has  materially  shoaled  by  ero- 
-<on  of  the  point  and  by  the  influx  of  drifting  sand. 

The  project  of  improvement,  adopted  in  1882,  provided  for  construction 
•  f  a  riprap  breakwater,  extending  from  Joshua's  Poiut  1,700  feet  in  a 
*mtheasterly  course,  to  arrest  drifting  sand,  to  check  the  erosion  of 
l<?  point,  and  to  increase  the  sheltered  area.   Its  cost  was  estimated 

#46,000. 

Twenty- Ave  thousand  dollars  have  been  appropriated  for  this  habor, 
'  which  $24,959.90  have  been  expended. 

The  breakwater  has  beeu  built  out  to  a  depth  of  15.4  feet  a  distance 
1,437  feet    One  thousand  eight  huudred  and  six  and  one-quarter 
'£as  of  stone  have  beeu  placed  in  the  breakwater  during  the  past  fiscal 


;*ar. 

1  iiy  1,  1387,  amount  available   $2, 957. 93 

is'tj  I,  138*,  amount  expended  during  fiscal  year,  exclusive  6f  liabilities 

'  ^standing  July  1, 1887   2, 917. 83 

hlr  1.  13*?.  balance  available   40.  10 

^aoont  appropriated  by  act  of  August  11,  1388   5,  000. 00 

Amount  available  for  fiscal  yoar  ending  Juno  30,  In 39    5. 040.  10 
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f  Aoiomit  (estimated)  required  for  completion  of  existiug  project   $10,000.  00 

J  Amount  t bateau  he  pro  lit  ably expended in  fiscal  yearending  Jnne:U{,18  >0    10,  000.  00 
\  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
L    harbor  acts  of  IN*  and  18G7. 

(Sw  Appendix  D  19.) 

:i0.  Glen  Cove  Harbor,  New  York. — This  is  a  new  work.  The  harbor 
is  a  part  of  Hempstead  Bay.  An  examination  and  survey  of  it  was 
made  in  eomplianco  with  the  requirements  of  the  river  aud  harbor  act 
of  August  5, 1886,  aud  the  report  thereon  printed  as  Appendix  D  26  of 
the  Keport  of  the  Chief  of  Engineers  for  1887. 

The  proposed  improvement  consists  in  the  construction  of  a  breakwater 
from  Musquito  Point  in  a  westerly  direction  to  a  length  of  about  2,500 
foot,  to  uftord  shelter  to  vessels  lying  at  auchor,  waiting  to  pass  into  the 
harbor,  and  to  protect  its  entrance.  The  estimated  cost  of  the  proposed 
breakwater  is  $201,960. 

The  river  and  harbor  act  of  August  11, 1888,  makes  au  appropriation 
of  $20,000  for  improving  the  harbor,  and  a  further  sum  of  $30,000  maj*  be 
profitably  expended  in  continuing  it  during  the  fiscal  year  ending  June 
v»0,  ISIH). 

Amount  appropriated  by  act  of  August  11,  1888   $20,000.  00 


/  Amount  (estimated)  required  for  completion  of  existing  project   181,960.  00 

I  Amountthatcauboprolitablyexpendediufiscalyearcndiug  june30, 1890  30,000.  00 
^  Submitted  in  compliance  with  requirements  of  sections:;  of  river  and 
I    harbor  arts  of  18o0  and  1867. 

21.  Flushing  Bay,  New  York. — Before  improvement,  the  available 
depth  in  this  broad,  shallow  bay  and  in  the  channel  leading  up  to 
flushing  was  less  thau  4  feet  at  mean  low  water. 

The  project  for  improvement,  adopted  in  1879,  contemplated  building 
10,700  feet  of  diking,  to  form  a  tidal  basin,  which  by  tilling  and  dis- 
oharging  through  the  maiu  channel  would  maintain  a  channel  depth  of 
0  tool  or  more  at  mean  low  water  after  puce  dredging;  the  material  of 
the  bottom  is  soft  mud.    The  estimated  cost  of  this  work  was  $173,30i). 

Seventy  thousand  dollars  have  been  appropriated  for  this  work,  of 
which  $08,979.74  have  beeu  expended. 

The  dike  on  the  west  side  of  the  channel  has  been  built  3,057  feet 
Ion  tr  • 

During  the  past  fiscal  year  the  channel  leading  up  the  bay  and  creek 
to  Flushing  has  been  widened  to  200  feet  for  a  length  of  2,400  fe«t,  and 
a  branch  chanuel  1,450  feet  long  and  55  feet  wide  dredged  to  the  steam- 
boat landing  at  the  head  of  the  bay. 

Thirty  live  thousand  dollars  could  be  profitably  expended  during  the. 
ensuing  fiscal  year  in  extending  the  dikes  aud  maintaining  the  channel 
dopt  h. 


.lulv  1. 1887,  amount  available   $5,201.  36 

•In I v  I.  I8S8,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 

outstanding  July  1, 1887   4, 181. 12 


July  I.  I8«w,  balance  available   l,020.2r. 

Amount  appropriated  by  act  of  August  11,  1888    15,000.00 


Anion  it  I  available  for  fiscal  year  ending  June  30, 1889   16, 020.  MG 


Amount  (estimated)  required  for  completion  of  existing  project   88,500.  00 

Aruouut  I  hat  can  be  profitably  expended  in  fiscal  yearending  Jnm*;i0, 35,000.00 
Submitted  in  compliance  with  requirement* of  sections  "2  of  river  aud 
harbor  acts  of  1806  aud  18(57. 

(See  Appendix  D  21.) 
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2*2.  Removing  sunken  vessels  or  crafts  obstructing  or  endangering  navi 
gatinn. — The  contract  for  removal  of  the  wreck  of  the  sloop-scow  George 
C.  IMoomer,  sun  k  in  the  Connecticut  River,  at  Hartford  Couu.,  which 
wa*  in  force  at  the  date  of  the  last  annual  report,  was  completed  during 
the  summer  of  1887 ;  the  wreck  was  entirely  removed. 

Under  section  4  of  act  of  Congress  approved  June  14,  1880,  notice  to 
owners  of  the  schooner  R.  H.  Daly,  wrecked  and  sunk  in  the  Connecti- 
cut ttiver,  near  Saybrook  Point,  Conu.,  was  duly  published ;  subse 
qoently  arraugemeut  for  her  removal  was  made,  and  the  work  was  done  , 
in  December,  1887. 

Under  the  same  law,  the  wreck  of  the  Louise  Bliss  was  removed  in 
December,  1887,  after  publishing  the  required  notice  to  owners.  This 
vessel  was  a  three-masted  schooner,  wrecked  and  sunk  iu  November, 
in  the  west  end  of  Long  Saud  Shoal,  Long  Island  Sound,  about  G 
miles  southwest  from  themquth  of  the  Connecticut  River. 

April  14,  1887,  the  schooner  Emma  J.  Uiggins  was  wrecked  and  sunk 
in  about  11  fathoms  of  water  about  6  miles  southwest  of  Black  Rock  Har- 
bor, Connecticut  ;  her  spars  were  broken  oft'  about  low-water  level  and 
were  a  source  of  danger  to  vessels  navigating  that  part  of  the  sound. 
Under  the  same  law,  after  duly  publishing  notice  to  owners,  the  spars 
of  this  vessel  were  removed,  so  as  to  make  a  clear  depth  of  more  than 
25  feet  over  the  wreck. 

(See  Appendix  D  23.) 

IMPROVEMENT  OF  HUDSON  RIVER  AND  OF  HARBORS  OF  RONDOUT 
AND  SAUGERTIES,  NEW  YORK — REMOVING  OBSTRUCTIONS  IN  EAST 
RIVER  AND  HELL  GATE — IMPROVEMENT  OF  ENTRANCE  TO  NEW 
YORK  HARBOR— IMPROVEMENT  OF  RIVERS  AND  HARBORS  IN  THE 
VICINITY  OF  NEW  YORK  AND  IN  NORTHERN  NEW  JERSEY. 

Officer  in  charge,  Lieut.  Col.  Walker  McFarland,  Corps  of  Engineers, 
having  under  his  immediate  orders  Capt.  George  McC.  Derby,  Corps  of 
Engineers.  These  works  were  in  temporary  charge  of  Lieut.  Col.  G.  L. 
Gillespie,  Corps  of  Engineers,  from  January  1,  1888,  to  June  20,  lSS-s. 

I.  Hudson  River,  New  York. — The  improvement  of  this  river  has  been 
restricted  by  the  wording  of  the  appropriation  acts  to  that  part  of  it 
lying  between  Troy,  at  the  head  of  navigation,  6  miles  above  Albany, 
and  New  Baltimore,  about  14  miles  below  Albany. 

Before  the  improvement  was  begun  the  navigable. depth  in  the  chan- 
nel between  New  Baltimore  and  Albany  was  lh  feet  at  meau  low  water; 
between  Albany  and  Troy,  4  feet. 

The  plan  of  improvement  adopted  in  1807  proposed  making  the  nav- 
igable depth  between  New  Baltimore  ami  Albany  11  feet,  and  betweeu 
Albany  and  Troy  9  feet.  This  was  to  be  accomplished  by  the  construe- 
tion  of  longitudinal  dikes  to  direct  the  currents  and  by  dredging. 

All  the  dikes  provided  for  in  this  plan  have  not  yet  been  built,  but  the 
work  so  far  done  has  resulted  in  securing  a  channel  depth  of  10  feet 
Dearly  all  the  way  from  New  Baltimore  to  Albany,  and  of  8  feet  nearly 
all  the  way  from  Albany  to  Troy.  The  shoal  spots  make  the  navigable 
depths  in  those  parts  of  the  river  9£  feet  and  7£  feet,  respectively. 

The  estimated  cost  of  making  this  improvement  as  modified  subse- 
quently was  $l,07S,;j()4,  and  the  appropriations  amount  to  $l,0o3,5.'*8. 

A  large  part  of  this  amount  has,  however,  from  the  necessity  of  the 
case,  been  applied  to  tin;  repair  of  decaying  (likes  instead  of  to  the  con- 
struction of  the  new  dikes  yet  to  be  built. 
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A  close  examination  of  the  works  made  within  the  past  year  shown 
that— 

The  completion  of  the  new  works  required  and  the  removal  of  the  rock  at 

Van  Wic's  Point  will  cost  probably  -  1120,000 

And  the  repair  of  the  old  works  below  Albany   103,000 

And  the  repair  of  the  old  works  above  Albany   37, 000 

Total   260,000 

These  last  are  rapidly  deteriorating  and  need  immediate  repair  in 
order  to  prevent  great  injury  to  the  channel. 

During  the  past  year  the  repairs  at  the  West  Dike  at  New  Baltimore, 
the  Roah  Hook  Dike,  and  the  Middle  Dike  at  Coeymans  have  been  com- 
pleted. 

July  1,  1887,  amount  available   $23,018.50 

Jnlv  1,  1888,  amonnt  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1, 1887   1,560.22 

July  1,  1888,  balance  available   21,458.28 

Amount  appropriated  by  act  of  August  11,  1888   75, 000.  00 

Amount  available  for  fiscal  year  ending  June  30,  1880   96. 458. 28 

Amount  (estimated)  required  for  completion  of  existing  project   185, 000.  00 

Amount  that  can  bo  profitably  expended  in  fiscal  year  ending  Juno  30, 18i)0  100,000.  00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  i860  and  1867. 

(See  Appendix  E  1.) 

2.  Harbor  at  Saugcrties,  Xiw  York. — This  harbor  is  formed  by  the 
mouth  of  Esopus  Creek,  which  empties  into  the  Hudson  River  ou  the 
west  bank,  about  100  miles  above  New  York. 

The  plau  of  improvement  which  has  been  adopted  for  it  provides  for 
securing  a  channel  depth  of  8  feet  at  mean  low  water  by  the  construc- 
tion of  two  parallel  dikes  about  .KM)  feet  apart,  curved  slightly  down- 
stream at  the  outer  ends,  and  by  dredging  between  them,  if  necessary. 

The  estimated  cost  of  this  improvement  is  $52,000,  of  which  $20,000 
have  been  already  appropriated.  Duriug  the  past  year  the  south  dike, 
2,3G3£  feet  long,  has  been  built  at  a  cost  of  $10,048.10. 

July  1,  1887,  amount  available   $19,939.  9". 

July  1,  1888,  amount  expended  during  fiscal  year,  exclunive  of 

liabilities  oustanding  July  1, 1887  §13, 303. 09 

July  1. 1888,  outstanding  liabilities      3,938. 17 

*    '    17.241.2G 

July  1,  1888,  balance  available   2, 098.  ti<> 

Amount  appropriated  by  act  of  August  11,  1888    12, 000.  OO 

Amount  available  for  fiscal  year  ending  June  30,  le^J   14,698.  GJ> 

(  Amount  (estimated)  required  for  completion  of  existing  project   20,000.  OO 

J  Amount  that  can  be  profitably  expended  in  fiscal  year  euding  June  30, 1890  20,000.  00 
}  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
I   harbor  acts  of  1866  and  1867. 

(See  Appendix  E  2.) 

3.  Ilarbor  at  Rondout,  Xeic  York. — This  harbor  lies  at  the  mouth  of 
Roudout  Creek,  about  IK)  miles  above  New  York,  on  the  west  side  of 
the  Hudson  River.  The  project  for  its  improvement  adopted  in  1872 
proposes  to  secure  a  channel  depth  of  13  feet  at  mean  low  water  by 
means  ot  parallel  dikes  and  by  dredging  between  them,  the  estimated 
cost  being  $172,000. 
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The  project  was  completed  in  1830,  the  actual  cost  beiug  only  $90,000, 
*ince  which  time  such  small  appropriations  as  have  been  made  have 
beeu  applied  to  the  repair  of  the  dikes. 

The  channel  maintains  its  depth  and  will  continue  to  do  so  until  the 
ilikes  are  broken  through.  These  dikes  are  much  decayed  and  wight 
to  be  replaced,  and  $3,000  cau  well  be  applied  to  this  purpose  during 
the  coming  year. 

Work  during  the  past  year  has  been  confined  to  replacing  the  fender 
piles  ot"  the  north  dike  and  repairing  a  couple  of  small  breaks  in  it. 


July  1.  1*?7,  amount  available   $2, 500.  36 

Jalv  lt  1888,  aaioaut  expended  during  liscal  year,  exclusive  of  liabilities 
outstanding  July  1,  1887   2, 409. 14 


July  t.  1S88,  balance  available   151.22 

Ainouut  appropriated  by  act  of  August  11,  1888    5, 000. 00 


imonnt  available  for  fiscal  year  ending  June  30, 1889   5, 151. 24 


f  Amount  (estimated)  required  for  repairs   5.000.00 

J  Amount t  bat  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1890  5,000.00 
I  Su1ituitt«-d  in  compliance  with  requirements  of  sections  2  of  river  and 
I   harbor  acta  of  1866  and  1867. 

(See  Appendix  E  3.) 


4.  Ilarlem  Rirer,  New  York. — The  Harlem  River  and  Spuyten  Duyvil 
Creek  are  both  included  in  this  improvement,  and  at  present  the  former 
is  navigable  for  vessels  of  12  feet  draught  to  Morris  Dock,  about  0  miles 
from  its  junction  with  the  East  River j  the  latter  for  about  1  if  miles  from 
the  Uudson  tor  vessels  of  8  feet  draught  aud  only  at  high  water.  The 
object  of  the  improvement  is  to  make  a  channel  connecting  these  two 
breams,  so  that  vessels  may  pass  through  from  the  East  River  to  the 
Hodxon,  and  the  principal  work  is  the  cut  which  is  to  connect  them. 
Though  there  is  an  interchange  of  waters  now  to  some  extent,  there  is 
no  navigable  channel  except  lor  row-boats. 

The  project  for  the  improvement  was  originally  adopted  in  1875,  aud 
vu  for  a  channel  350  feet  wide  and  15  feet  deep  at  mean  low  water, 
hi  1870  the  width  of  the  channel  was  changed  to  400  feet,  except  in  the 
ru«*k-cut  through  Dyckman's  Meadow,  where,  owing  to  the  large  iu 
rre:i?*e  of  the  cost  if  a  chauge  were  made,  the  width  was  to  be  restricted 
to  351)  feet,  but  the  depth  was  to  be  iucreased  to  18  feet  at  mean  low 
*ater. 

The  amount  expended  upon  the  improvement  up  to  the  close  of  the 
a.*al  year  ending  June  30,  1887,  was  $987.77. 

As  the  appropriations,  though  made  June  18,  1878,  and  March  3, 
1*79.  were  not  available  until  May  3, 1887,  owing  to  the  delay  produced 
"y  the  legal  proceedings  for  the  acquirement  of  the  land,  the  condition 
•it  he  streams  remained  the  same  as  before  the  project  for  the  improve- 
raent  was  adopted. 

Doring  the  fiscal  year  ending  June  30, 1888,  there  has  been  expended 
♦41.17y.bV$  ou  the  cut  through  Dyckman's  Meadow,  for  engineering  ox- 
]<nmeuts  in  structures  for  protecting  the  sides  of  the  channel,  aud  for 
boring  to  determine  the  nature  of  the  substrata  on  the  marsh.  When 
tke  present  contract  is  completed,  about  700  feet  of  the  channel  through 
l^ckmau's  Meadow  will  bo  finished  to  the  width  of  350  leet  and  depth 
<*  18  feet  at  mean  low  water. 

The  amount  that  can  be  profitably  expended  during  the  year  ending 
Jane  30.  1890,  is  $500,000,  and  would  be  applied  to  excavating  the 
ekumel  through  the  marsh  between  Dyckman's  Meadow  and  the  II ml- 
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son  River,  and  to  structures  for  protecting  the  sides  and  probably  the 
bottom  of  the  new  channel. 

The  estimated  amount  required  for  the  completion  of  the  work  ac- 
cording to  the  present  approved  project  is  $2,300,000. 


July  1,  1**7,  amount  available   £190,012.23 

July  1,  I8e8,  amount  expended  during  lUcal  year,  exclusive ✓ 

of  liabilities  outstanding  July  1,  1887   $41, 179. 08 

July  1,  1888,  outstanding  liabilities   18,288.07 

July  1,  18^8,  amount  covered  by  existing  contracts   268,201.76 

  327, 729.  51 


July  1,  1888,  balance  available   71,282.72 

Amount  appropriated  by  act  of  August  11,  1888   70,000.00 


Amount  available  for  fiscal  year  ending  June  30,  1889   141, 282.  72 


(  Amount  (estimated)  required  for  completion  of  existing  project   2,230, 000.  00 

|  Arnnuut  that  can  bo  profitably  expended  in  fiscal  year  eiidiug  June 

{     30,1*90   500,000. 00 

|  Submitted  in  compliance  with  requirements  of  sections  2  of  river  ami 
I     harbor  acts  of  1866  and  18o7. 

(See  Appendix  E  4.) 

5.  Removing  obstructions  in  the  East  Hirer  and  Hell  Gate,  Xew  York. — 
Hell  Gate  is  the  worst  obstruction  in  the  narrow  strait  connecting  Long 
Island  Sound  with  New  York  Harbor,  known  as  the  East  River. 

At  this  point  the  chaunel  turns  at  right  angles  around  Hallet's  Point, 
opposite  the  mouth  of  the  Harlem  River,  and  the  curren  runs  with  a 
velocity  varying  at  different  stages  of  the  tide  from  3  to  10  miles  an 
hour  over  or  around  Way's  Reef,  Pot  Rock,  Shell  Drake,  Hallet's  Point, 
Negro  Point,  Holmes  Rock,  Hog's  Rack,  Heel  Tap,  Flood  Roek,  Hen 
and  Chickens,  Gridiron,  Mill  Rocks,  The  Negro  Heads,  Rhinelander's 
Reef,  and  Rread  and  Cheese. 

Resides  this  most  serious  obstruction  there  are  many  other  rocks  and 
reefs  in  the  East  River,  especially  those  off  Thirty-fourth  street  and 
Ninth  street,  which  aredaugerous  to  its  crowded  navigation,  and  which 
ought  to  be  removed. 

The  plan  of  improvement  adopted  some  years  ago  proposed  the  build- 
ing of  sea-walls  over  some  of  these  rocks,  and  the  reduction  of  others 
to  a  depth  of  20  feet  below  mean  low  water. 

In  accordance  with  this  plan,  Diamond  Reef,  near  Governor's  Island, 
Coenties  Reef,  off  Coenties  Slip,  Pilgrim  Rock,  oft"  Nineteenth,  street, 
and  a  reef  near  the  North  Brother  Island  have  been  cut  down,  and  at 
Hell  Gate  3  acres  of  Hallet's  Point  have  been  removed  to  the  required 
depth ;  Pot  Rock  has  been  cut  down  to  23  feet  below  mean  low  water, 
Frying  Pau  to  18  feet,  and  Heel  Tap  to  21  feet;  while  Flood  Rock,  cov- 
ering U  acres  and  including  the  Negro  Heads,  Hen  and  Chickens,  and 
Gridiron,  has  been  blown  up  and  nearly  one  quarter  of  it  removed. 
Sea  walls  have  been  built  by  the  Government  on  Great  and  Little  Mill 
Rocks,  ami  by  the  city  authorities  on  liread  and  Cheese  Reef.  The 
work  of  removing  roek  at  Hallet's  Point  and  Flood  Rock  has  been  done 
by  mining,  and  at  the  other  points  by  the  United  States  steam-drill 
scow. 

During  the  past  year  the  only  work  done  was  the  removal  of  19,54S 
tons  of  rock  by  contract  from  Flood  Rock,  which  resulted  in  increasing 
by  GO  feet  the  width  of  the  Newton  Channel  lying  between  Flood  Rock 
and  Mill  Rocks. 

The  work  of  removing  the  wreck  of  Flood  Rock  and  the  other  rocks 
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mentioned  both  in  Dell  Gate  ami  in  the  East  River  ought  to  be  con- 
tinued, and  $500,000 could  be  profitably  expended  next  year  in  this  way. 

July  1,  l*S<7,  amount  available   $24, 717.  02 

Received  from  sales  of  fuel  to  ofllecrs   52.  49 

24,770.11 

Julv  1,  1*88,  amount  expended  dining  fiscal  year,  exclusive 

of  liabilities  outstanding.  Inly  1,1887   $8,301.95 

Jnly  1,  18X8,  outstanding  liabilities   383.00 

  8,684.95 

Jaly  1,  1888,  balance  available   16.085.  16 

Amount  appropriated  by  act  of  August  11,  1888     850,000.00 

Amount  available  for  fiscal  year  ending  Juno  30,  1880   260,085.  10 

(  Amount  (estimated)  required  for  completion  of  existing  project   1 , 238, 840. 07 

Amount  that  can  be  profitably  expended  in  fiscal  yearending  Juno  30, 

1*1*0   500,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

(    harbor  acts  of  180*3  and  1807. 

(See  Api>endix  E  5.) 

6.  Xeictoirn  Creek,  New  York. — This  is  a  small  tidal  stream,  about  4 
mile*  long,  running  through  the  eastern  part  of  Brooklyn  and  empty- 
ing into  the  East  Hirer  opposite  Thirty  fourth  street,  New  York  City. 

It  ha<l  formerly  a  depth  of  V2h  feet  at  the  mouth,  gradually  decreas- 
ing to  4  feet  at  the  head. 

Its  present  condition  shows  a  depth  of  18  feet  at  the  mouth,  and  from 
8£  to  10  feet  at  the  head. 

The  original  project  for  its  improvement  adopted  in  1880,  but  modi- 
fied in  18H4,  provided  for  a  channel  240  feet  wide  and  21  feet  deep,  ex- 
tending from  the  mouth  up  to  Vernon  Avenue  Bridge;  and  from  that 
point  up  to  the  head  of  navigation,  on  both  branches,  a  channel  decreas- 
ing from  175  to  100  feet  in  width  and  from  18  to  10  feet  in  depth. 

Work  duriug  the  fiscal  year  has  been  confined*  to  dredging  an  18-foot 
channel  below  Vernon  Avenue  Bridge,  and  a  10-foot  channel  at  the 
head  of  navigation  on  both  branches  of  the  creek  above  Maspeth  avenue. 

No  |>ermaueut  benefit  can  be  derived  from  dredging  in  the  upper 
part  of  the  creek  until  the  banks,  composed  of  soft  mud,  are  protected 
by  bulkheads,  since  the  material  washes  into  the  dredged  channels. 

The  commerce  of  the  creek  is  very  large. 

July  1, 1887,  amount  available   $2,577.23 

Jalv  1,  1868,  amouut  expended  duriug  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,  1887   1, 034.  40 



July  1,  1888,  balance  available   1,5-12.83 

Amount  appropriated  by  act  of  August  11,  1888   25, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  18*9    20. 542.  H3 

{Amount  (estimated)  required  for  completion  of  existing  project   148.000.00 
Amount  tbatcan  be  profitably  expended  in  fiscal  year  end  iug.i  line  30, 1890    50, 000.  00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  aud 
harbor  acts  of  i860  and  1807. 

(See  Appendix  E  6.) 

7.  Buttermilk  Channel,  New  York  Harbor. — This  channel  lies  between 
the  city  of  Brooklyi  ,  New  York,  and(iovernor\s  Island,  New  York  Har- 
bor, and  is  obstructed  at  its  upper  end,  where  it  joins  the  East  Kiver, 
by  a  shoal  over  which  there  was  formerly  a  least  depth  of  9.}  ft?et  at 
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mean  low  water.  The  crest  of  this  shoal  lay  about  800  feet  outside  tlie 
line  of  the  Brooklyn  wharves. 

The  original  project  of  improvement,  adopted  in  1881,  provided  for 
the  removal  to  a  depth  of  U6  feet  at  mean  low  water  of  such  parts  of 
the  shoal  as  came  within  850  feet  of  the  Brooklyn  wharves,  which 
would  take  off  the  crest  of  the  shoal,  and  ought  to  give  nowhere  a 
depth  of  less  than  15  feet  water  on  it. 

The  estimated  cost  of  the  improvement  was  $210,000,  of  which 
$190,000  had  been  appropriated  up  to  June  30,  1886. 

With  this  the  channel  has  been  widened  to  the  lull  width  proposed, 
and  deepened  to  not  less  than  24,  aud  probably  26,  feet  at  mean  low 
water  ;  but  this  is  uot  certain,  as  no  survey  has  been  made  since  1884. 

In  view  of  the  increasing  importance  of  the  wharves  on  the  Brook 
lyn  shore,  and  the  difficulty  experienced  by  deep-draught  vessels  in 
getting  up  to  them  by  reason  of  this  shoal,  it  was  recommended  in  1885 
that  the  whole  shoal  be  removed  to  a  depth  of  26  feet,  and  this  reconi 
mendation  was  tacitly  approved  by  Congress  by  the  act  of  August  5 
1886,  which  appropriated  $56,250  for  this  purpose.  This  amount  no1 
being  sufficient,  however,  to  cut  the  whole  down  to  a  depth  of  26  fee 
at  mean  low  water,  it  was  decided  to  cut  it  down  to  22  feet,  leaving 
the  additional  depth  of  4  leet  to  be  got  under  future  appropriations. 

Under  this  appropriation  the  whole  shoal  was  removed  to  a  depth  o 
22  feet  at  mean  low  water. 

This  has  already  proved  a  benefit  to  navigation ;  but,  in  view  of  th 
large  passing  commerce,  it  is  very  desirable  to  give  the  full  depth  o 
26  leet. 

July  I,  1887,  amount  available   $9,  461.1 

Julv  1,  1888,  amount  expeuded  <lnring  fiscal  year,  exclusive  of  liabilities 

outstanding  .July  1,  1«87   3,004.1 

July  1,  1888,  balance  available   5,  K~>7.  ' 

Amount  appropriated  by  act  of  August  11,  1888   100,000.  ( 

Amount  available  for  fiscal  year  ending  June  30,  1889   105,  8T>7. 

(See  Appendix  E  7.) 

8.  Goicanti8  Bay,  New  York.— The  depth  of  water  in  the  chaun 
Gowanus  Creek  and  Bay  was  originally  only  from  7  to  12  feet  a* 
low  .water,  which  was  wholly  insufficient  for  the  passage  of  ves 
ployed  in  the  commerce  of  the  district. 

The  plan  of  improvement,  adopted  in  1881,  provided  for 
depth  of  18  feet  to  the  channels  in  the  bay  leading  up  to  tl 
the  creek  on  both  the  north  and  south  sides,  and  for  carr 
provement  with  the  same  depth  up  the  creek  to  Han 
Bridge,  a  distance  of  about  1  mile. 

The  channel  widths  were  to  be  200  feet,  except  for  tl 
dred  feet  opto  the  bridge,  in  which  distance  the  width 
decrease. 

The  estimated  cost  of  this  improvement  was  $T 
$65,000  had  been  appropriated  up  to  June  .'JO,  18> 
the  northern  channel  leading  up  to  the  creek  ha' 
the  dredging  carried  on  up  the  creek  to  within 
Avenue  Bridge;  ami  the  southern  channel  lit'' 
2,000  feet  of  the  mouth  of  the  creek. 

The  act  of  August  5,  LSS6,  appropriated  s 
This  was  applied  to  dredging  a  channel  1. 
bottom,  from  the  end  of  the  last  dredging 
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iltou  Avenue  Bridge.  The  depth  obtained  was  18  feet,  but  owing  to 
the  softness  of  the  material  it  has  since  filled  in  to  15  feet. 

The  rates  of  wharfage  in  New  York  flarbor  are  now  so  high  that  the 
necessity  for  getting  additional  wharf  room  has  become  imperative,  and 
nowhere  can  it  be  so  easily  hail  as  in  Gowanus  Bay. 

Event nally  the  channels  here  must  be  made  both  wider  and  deeper 
than  they  will  be  under  the  present  plau  of  improvement,  bat  lor  the 
present  they  should  be  deepened  to  18  feet. 

5o  work  has  been  done  during  the  present  fiscal  year,  owiug  to  the 
waut  of  funds. 

Jnk  1,  1*>7,  araoant  available   $64. 31 

July          amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  Jnly  1, 18rf7   1. 00 

'  ™     ■  ■  ™  ■ 

July  1, Imbalance  available   63. 31 

Amount  appropriated  by  act  of  August  11,  1888   60, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1S81)   60, 063. 31 

|  Araoant  (entimated)  required  for  completion  of  existing  project   60, 000. 00 

,  Amount  that  can  bo  profitably  expended  in  fiscal  year  ending  Juno  30, 1890  60,000. 00 
jSatiuiitted  in  compliance  with  requirements  of  sections  ii  of  river  and 
(   harbor  acts  of  ISod  and  1867. 

(See  Appendix  E  8.) 

0.  New  York  Harbor. — Before  the  improvement  of  the  main  entrance 
into  New  York  Harbor  was  undertaken  by  the  United  States,  the  least 
depth  in  mid-channel  on  the  bar  was  23.7  feet,  at  mean  low  water,  ana 
the  same  depth  could  be  carried  across  three  other  shoals  between  the 
bar  and  deep  water  in  the  harbor. 

A  large  proportion  of  the  vast  commerce  of  the  port  which  is  carried 
on  in  vessels  of  great  draught  could  only  cross  these  shoals  at,  or  near, 
high  water. 

The  project  for  the  improvement  of  Gedney's  Channel  was  .approved 
l>y  the  Secretary  of  War  in  December,  1884,  and  its  extension  to  cover 
the  whole  of  the  main  entrance  to  the  harbor  received  his  approval 
December  27, 1880. 

It  provides  for  dredging  a  channel  1,000  feet  wide  and  30  feet  deep 
at  mean  low  water,  from  deep  water  below  the  Narrows  through  the 
Main  Ship  Channel  and  Gedney's  Channel  to  deep  water  outside  the 
bar;  maintaining  this  channel,  should  it  be  necessary,  either  by  peri- 
odical dredging,  or  by  contracting  the  entrance  by  the  construction  of 
a  dike  running  across  the  shoals  from  Coney  Island  side,  with  suitable 
protection  for  the  head  of  Sandy  Hook  to  preveut  its  being  scoured 
away  by  the  increased  current. 

The  estimated  cost  of  obtaiuiug  the  dredged  channel  is  $1,490,000  for 
dredging  4,300,000  cubic  yards  ;  and  the  entire  cost  of  the  improvement, 
"bonld  the  contraction  works  prove  to  be  necessary,  is  estimated  at  be- 
tween $5,000,000  and  $0,000,000. 

Under  this  project  an  extended  survey  of  the  lower  bay  had  been 
made  on  which  the  method  of  improvement  was  based,  and  303,869 
•nbic  yards  of  sand  had  been  dredged  from  Gedney's  Channel  at  the 
doge  of  the  last  fiscal  year. 

This  had  resuited  in  producing  a  channel  of  good  navigable  width 
across  the  bar  25  feet  deep  at  mean  low  water ;  but  no  practical  benefit 

navigation  bad  resulted,  since  no  increase  in  depth  had  been  obtained 
°Q  the  shoals  inside  the  bar ;  the  application  of  the  funds  having  been 
restricted  by  the  language  of  the  appropriation  act  to  Gedney's  Channel 


S 
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During  the  past  fiscal  year  both  the  bar  auct  the  inner  shoals  have 
beeu  dredged  under  contract  with  the  Joseph  Edwards  Dredging  Com- 
pany, and  580,400  cubic  yards  of  sand  and  mud  have  been  removed  at 
*J8£  cents  per  cubic  yard.  A  channel  has  been  obtained  not  less  than 
500  feet  wide  iu  which  the  least  depths  between  the  steamer  wharves 
aud  the  ocean,  is  26  feet  on  the  bar,  and  25.4  feet  on  the  shoal  west  of 
Flyun's  Knoll  in  the  lower  bay. 

These  dimensions  are  sufficient  to  enable  the  largest  steamers  arriv- 
ing off  the  bar  as  now  loaded  to  reach  their  wharves  without  delay  at 
average  low  tide ;  and  they  also  permit  any  of  the  large  steamers  leav- 
ing the  port  at  high  water,  as  is  usual,  to  go  to  sea  loaded  lully  2  feet 
deeper  than  was  ever  practicable  before. 
The  dredged  channels  have  beeu  thoroughly  buoyed,  and  as  soon  as 


the  pilots  have  become  familiar  with  the  new  channels  the  port  of  New 
York  will  reap  the  full  benefit  of  the  results. 

Surveys  made  in  December,  1887,  and  May,  1888,  show  that  no  .shoal- 
ing whatever  had  taken  place  on  the  bar  in  the  interval  of  six  months 
during  which  no  dredging  was  doue  there.  As  a  like  comparison  was 
made  a  year  ago  with  precisely  the  same  result,  there  are  good  grounds 
for  expecting  that  the  dredged  channel  across  the  bar  may  maintain  its 
new  dimensions  by  the  action  of  the  currents  alone. 

Arrangements  have  beeu  made  for  increasing  the  number  of  dredges 
at  work  on  the  shoals,  and  it  is  expected  that  the  existing  contracts  for 
the  removal  of  2,200,000  cubic  yards  will  be  completed  at  the  time 
specified,  December  1, 1888. 

The  amount  needed  outside  of  the  present  appropriation  to  widen 
these  channels  to  1,000  feet,  and  to  deepen  them  to  30  feet  at  mean  low 
water  as  required  by  the  plan  of  improvement,  is  $1(-0,000;  and  this 
amount  could  be  well  expended  iu  the  next  fiscal  year. 

July  1,  1837,  amount  available  $742,211:$.  27 

July  1, 1888,  amount  expended  during  fiscal  year,  exclusive 

of  liabilities  outstanding  July  1,  1837  $137,714.37 

July  1,  1988,  outstanding  liabilities   60,4G7.9.r> 

July  1,  1888,  amount  covered  by  existing  contracts   4Gl,f»SG.27 

  G.VJ,  768.  59 

July  1,  1888,  balance  available   32,524.  <W 

Amouut  appropriated  by  act  of  August  11,  1383    :i3U,0oO.  UU 

Amount  available  for  fiscal  yeareudiug  June  30,  1889    4«2,524.  68 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1890  1G0.0O0.  00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  13G6  and  18G7. 

(See  Appendix  E  0.) 

10.  Sheepfthead  Bay,  New  York. — The  project  for  the  improvement  of 
this  bay,  adopted  in  187'J,  provided  for  maintaining  the  natural  outlet 
of  the  bay  into  Kockaway  Inlet  by  means  of  diking  aud  dredging,  and 
for  contracting  the  water-way  iu  the  bay  above  the  entrance  by  means 
of  dikes  so  as  toatlord  a  channel  0  feet  deep  up  to  the  head  of  naviga- 
tion, about  2  miles  above  the  mouth. 

The  depth  of  water  at  the  mouth  was  about  2  feet,  but  Hie  channel 
was  uncertain  and  shifting. 

The  estimated  cost  of  the  improvement  was  $100,000. 

A  resurvey  was  made  in  1SS2,  when  the  old  outlet  was  found  to  be 
nearly  closed  up,  and  it  was  then  proposed  to  cut  a  new  outlet  G  fl*et 
deepand  100  feet  wide  north  of  the  old  one  into  Dead-Horse  Inlet,  and 
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to  dredge  the  interior  channels  of  the  bay  to  a  depth  of  6  feet  at  mean 
low  water. 

The  estimated  cost  of  this  was  $34,200,  of  which  $1G,000  had  been 
appropriated  up  to  June  30,  1886. 

After  some  correspondence  and  delay  the  new  outlet  was  excavated 
lod  protected  on  the  north  side  by  a  bulkhead  built  partly  by  the  prop- 
erty owners  and  partly  by  the  contractor  who  was  doing  the  dredging 
for  the  Government. 

The  present  appropriation  will  be  applied  to  deepening  the  channel 
through  the  bay,  though  no  permanent  good  can  result  from  it. 

The  navigation  of  the  bay  is  restricted  almost  entirely  to  pleasure 
\mt»  used  by  the  Coney  Island  and  Gravesend  Bay  hotels,  and  there 
>eems  to  be  no  present  necessity  for  further  appropriations  for  this  im- 


provement. 

JbIj  1. 18*7,  amount  available   $5, 283.  73 

Jify  I,  1888,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 

outstanding  July  1,  1887    1(56. 17 

My  1, 18-8,  balance  available   5, 117. 56 

•.mount  appropriated  by  act  of  August  11,  1888    5, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1889   10, 117. 56 

\  Amoont  (estimated )  required  for  completion  of  existing  project   8, 200. 00 

>al»mitted  in  compliance  with  requirements  of  bectious  *2  of  river  and 
|   harbor  acta  of  1866  and  1867. 

(See  Appendix  E  10.) 


11.  Canarsie  Bcuj,  New  York. — The  plan  of  improvement  adopted  for 
ins  harlw  in  1879  proposed  to  obtain  a  channel  6  feet  deep  at  mean 
to*  water  by  means  of  diking  and  dredging  from  the  6-foot  curve  in 
Jamaica  Bay  up  to  the  Canarsie  Dock,  a  distance  of  about  3,500  feet. 

The  estimated  cost  of  this  improvement  was  $SS,o<)0,  of  which  $33,000 
bare  been  appropriated  up  to  the  close  of  the  lineal  year  ending  June 
•"•0, 1SS8.  With  this  amount  a  pile-dike  1,150  feet  long  has  been  built 
fu  the  north  side  of  the  outer  end  of  the  channel,  and  a  channel  from 
Hob"  feet  deep  and  from  50  to  125  feet  wide  has  been  kept  open  from 
'fce  6-foot  curve  in  Jamaica  Bay  up  to  the  dock  at  Canarsie  Landing. 

The  appropriation  of  August  5,  1886,  has  been  applied  during  the 
fc<al  year  to  dredging  three  shoals  in  the  channel,  and  to  beginning 
•be  cou8truction  of  850  linear  feet  of  the  south  dike,  which  work  is  still 
a  progress. 

As  the  channel  can  not  be  regarded  as  secure  before  the  south  dike 
incompleted,  it  is  recommended  that  $10,000  be  appropriated  for  this 
Wirpose  and  for  such  dredging  as  may  become  necessary. 


Mj  1.1S87,  amount  available   $10,066.75 

1.1**,  amount  expended  during  fiscal  year,  exclusive 

•f  liabilities  outstanding  July  1,  1887   $1,690.38 

v  1, 1838,  amonnt  covered  by  existing  contracts   8,  3e9.  50 

  10, 010. 88 


t  v  1. 1>*$*,  balance  available   46.  t<7 

-  omit  appropriated  by  act  of  August  11,  1888   10, 000.  00 


l» "iut  available  for  fiscal  year  ending  June  30, 1889   10, 046. 87 


Icionnt  (estimated)  required  for  completion  of  existing  project   45, 000. 00 

Imonnrthat  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1890    10, 000. 00 
N^iiitteij  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acta  of  le66  and  1867, 

See  Appendix  E  ll.) 
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12.  Sumpawanus  Inlet,  Neic  York. — The  project  for  the  improvement  c 
this  inlet,  known  locally  as  Sumpwaros  Creek,  adopted  in  1880,  pn 
vided  for  dredging  a  channel  about  4,500  feet  long,  and  from  100  t 
150  feet  wide  and  5  feet  deep  at  mean  low  water,  begiuuiug  at  tli 
5-foot  curve  in  the  Great  South  Bay  and  extending  up  to  the  town  < 
Babylon,  Long  Island. 

The  channel  depth  at  the  time  of  the  adoption  of  the  project  vark' 
from  5  feet  in  the  bay  at  mean  low  water  to  2  feet  at  the  wharf  at  tl 
mouth  of  the  creek,  and  from  1  to  2  feet  up  the  creek  a  distance  of 
little  over  half  a  mile. 

The  rise  and  fall  of  the  tide  is  so  slight  here  that  there  is  no  scour 
the  channel ;  nor  could  an  efficient  scour  be  obtained  by  coiitractiv 
the  channel  width. 

Therefore,  it  was  decided  to  get  the  channel  desired  by  dredging  fro 
the  deeper  waters  of  the  bay  up  to  the  steam-boat  wharf  at  the  won 
of  the  creek,  a  distance  of  1,500  feet,  and  thence  up  the  creek  for 
distance  of  about  3,500  feet ;  the  estimated  cost  beiug  $23,115. 

Seven  thousand  dollars  was  applied  towards  obtaining  a  channel  i 
to  the  steam -boat  wharf,  bnt  shoaling  has  occurred  since  the  work  w 
done  in  1883.  The  commerce  of  the  town  of  Babylon,  which  lies  on  t 
creek,  is  almost  entirely  moved  now  by  rail,  and  there  appears  to  be  lit 
reason  for  restoring  or  completing  the  channel  to  the  steam-boat  wh: 
at  the  mouth  of  the  creek,  and  none  whatever  foe  constructing  it  up 
Babylon,  two-thirds  of  a  mile  above. 

The  river  and  harbor  act  of  August  11,  1888,  contains  no  appropr 
tion  for  this  work. 

July  1,  1887,  amount  available   $81 

July  1,  1688,  amount  expended  dnring  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,  1887   lc 

July  1,  1888,  balance  available   71 


Amount  (estimated)  required  for  completion  of  existing  project   16,  OiK 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  le06  and  1867. 

(See  Appendix  E  12.) 

13.  Channel  between  Staten  Island  and  New  Jersey. — The  improvem 
of  this  channel,  so  far,  has  been  restricted  to  that  part  of  it  about 
miles  long  which  lies  east  of  Elizabethport,  N.  J.,  and  at  the  mout  1 
Newark  Bay. 

This  part  of  the  chanuel  had  formerly  a  depth  of  only  9£  feet  in  ii 
mean  low  water;  at  present  it  has  a  depth  of  not  less  than  13  feet 
widths  varying  from  300  to  400  feet. 

The  present  project  for  ita  improvment  is  a  modification  of  that  \ 
posed  in  1870,  and  provides  forobtaiuiug  a  channel  400  feet  wide  ant 
feet  deep  at  mean  low  water,  by  means  of  dredgiug  aud,  if  necessary  ,  « 
ing,  the  estimated  cost  being  $J10,000.  Of  this  amount  $119,000  li 
been  already  appropriated. 

Work  during  the  fiscal  year  has  been  confined  to  widening  the  eajsi 
and  western  ends  of  the  channel  to  400  feet. 

July  1,  188r,  amount  available   $1,  <>x 

July  1,  1888,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  I,  lb87   1.  X  l 

July  1,  1888,  balauce  available   P*" 

Amount  appropriated  by  act  of  August  11,  1888   15,  CM 

Amount  available  for  fiscal  year  endiDg  June  30,  1889  ...f   15, 
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{Amount  (estimated)  Manfred  for  oompletiou  of  existing  project   $7(i,000. 00 

Amount  that  cau  b»«  profitably  ex  ponded  in  fiscal  yearending  June:jOf  1890   30, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  I8bti  aud  lf*7. 

(See  Appendix  E  13.) 

14.  Raritan  Bay,  New  Jersey. — The  project  of  improvement  now  be- 
inj.'  executed  provides  for  opening  a  channel  from  Ward's  Point,  oppo- 
site Perth  Amboy,  X.  J.,  past  Seguine's  Point,  Stateu  Island,  and  out 
into  the  deep  water  of  the  Lower  Bay  of  New  York.  The  channel  to 
be  21  feet  deep  at  mean  low  water  aud  300  feet  wide.  Also  a  channel 
leadiug  from  this  up  to  the  wharves  of  South  Amboy,  15  feet  deep  at 
mean  low  water  aud  300  feet  Wide. 

Work  previous  to  1887  was  confined  to  dredging  a  21  foot  channel 
through  the  shoal  cast  of  Seguine's  Point ;  but  the  channel  has  tilled 
in  materially  agaiu  during  the  last  three  years. 

Duciug  the  past  fiscal  year  it  was  expected  to  obtain  a  21-foot  chan- 
nel from  Ward's  Point  past  Great  Beds  Light ;  but  the  channel  was 
found  to  be  shoaler  than  had  been  anticipated,  and  the  funds  were  not 
sufficient  to  complete  it. 

The  channel  leading  to  South  Amboy  has  not  been  begun. 

To  complete  the  project  of  improvement,  the  whole  balance  of  the 
original  estimates  of  last  year,  namely,  $57,500,  will  be  needed. 

July  1,  lr«7,  amount  available   $37,570.03 

Jnly  1,  lSb%  amount  expended  during  fiscal  year,  exclusive  of  • 

liabilities  outstanding  Jul v  1,  18S7  $33,636. 18 

July  1,  l&S,  outstanding  liabilities   2,935. 13 

  36,671.31 

July  1,  18c^,  balance  available   1,007.7-2 

Amount  appropriated  by  act  of  August  11,  18**   25,000.  00 

Anjonut  available  for  fiscal  year  ending  June  30,  1889    26,007.72 

f  Amount  (estimated)  required  for  completion  of  existing  project   57,50(1.00 

J  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1890  47, 500.  CO 
)  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
I    harbor  act*  of  1*66*  and  1867. 

(See  Appendix  E  14.) 

15.  Removing  sunken  vessels  or  craft  obstructing  or  endangering  naviga- 
tutn. —  (1)  Sloop  Locomotive. — Hudson  River.  This  sloop,  sunk  in  the 
Hudson  River,  off  Saugerties,  N.  V.,  in  August,  1887,  was  removed  at 
a  cost  of  $317.04,  by  hired  labor,  October  27  and  28,  1887. 

(2)  Bark  Quickstep. — New  York  Harbor.  This  vessel  was  wrecked  on 
the  west  side  of  the  main  ship-channel,  New  York  Harbor,  in  1887,  and 
was  removed  under  contract,  at  a  cost  of '83,200,  during  the  fiscal  year. 

(3)  Wreck  of  a  canal-boat  in  Harlem  Hirer  near  High  Bridge.— The 
wreck  was  removed  at  a  cost  of  $175,  by  the  Baxter  Wrecking  Com- 
pany, during  December,  1887,  and  January,  1888. 

(See  Appendix  E  15.) 

EXAMINATIONS  AND  SURVEYS  FOR  IMPROVEMENT,  TO  COMPLY  WITH 
REQUIREMENTS  OF  THE  RIVER  AND  HARBOR  ACT  OF  AUGUST  5,  1880. 

The  required  preliminary  examination  of  Spring  Creek,  Xew  York,  was 
made  by  theloca'  engineer,  Lieutenant  Colonel  McFarland,  aud  reported 
byhini  as  not  worthy  of  improvement.  The  results  were  transmitted 
to  Congress  aud  printed  as  House  Ex.  Doc.  No.  70,  Fiftieth  Congress, 
second  session.    (See  also  Appendix  E  16.) 
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It  appearing,  after  preliminary  examination  by  the  local  engineer, 
that  the  locality  was  worthy  of  improvement,  Lieutenant-Colonel  Gilles- 
pie completed  the  survey  of  Hudson  River,  Xew  York,  between  Xew  Balti- 
more and  Coxsavkie,  the  results  of  which  were  transmitted  to  Congress 
and  printed  as  House  Ex.  Doc.  205,  Fiftieth  Congress,  first  session. 
(See  also  Appendix  E  17.) 

IMPROVEMENT  OF  RIVERS  IN  NORTHERN  NEW  JERSEY,  AND  OF  TIJE 

HARBOR  OF  KEYPORT. 

Officer  in  charge,  Capt.  George  McC.  Derby,  Corps  of  Engineers. 

L  Passaic  River,  Xew  Jersey. — This  river  is  being  improved  under  two 
separate  projects,  the  first  applying  to  the  river  above  Center  street,  or 
Pennsylvania  Kailroad  Bridge,  Newark,  as  far  as  Passaic,  a  distance  ol 
S  miles,  and  the  second  to  the  lower  course  of  the  river,  from  the  Center 
Street  Bridge  to  beyond  the  shoals  in  Newark  Bay,  a  distance  of  7^ 
miles. 

a.  Passaic  River,  above  Xeicark.—  Before  its  improvement  was  under 
taken,  the  upper  part  of  the  river  had  a  navigable  6  foot  channel,  ex 
cept  at  Middle,  Belleville,  Rutherford  Park,  and  Holzman's  Bars,  when 
the  depths  were  4.5  feet,  3.9  feet,  3  feet,  and  3.5  feet,  respectively. 

The  project  of  improvement  was  adopted  in  1872,  and  provided  for  j 
channel  across  the  above  shoals  from  7£  to  0  feet  deep  at  mean  lov 
water,  and  from  L'OO  to  50  feet  wide,  to  be  obtained  by  dredging  am 
diking,  at  a  cost  of  $123,924.  It  was  modified  in  1885,  by  extend in; 
the  channel,  below  Middle  Bar,  1,500  feet,  to  the  Erie  Railroad  Bridg* 
increasing  the  estimate  to  $129,000. 

Under  this  project  $L23, 762.04  had  beeu  expended  to  June  30,  1881 
and  channels  of  the  required  depth  had  been  dredged  from  00  to  7.5  fee 
wide,  excepting  for  a  distance  of  1,500  feet  above  the  Erie  Railroa 
Bridge. 

There  has  been  no  work  done  on  the  upper  river  during  tln>  fise; 
year,  no  method  of  applying  efficiently  the  small  allotment  of  $1!,25 
made  by  the  act  of  August  5,  1880,  having  been  found.  The  conditio 
of  the  river  remains  unchanged. 

The  population  of  the  townships  on  the  Passaic,  above  Newark,  ii 
eluding  the  city  of  Patersou,  was  returned  in  1885  as  114,720,  and  tl 
commerce  of  the  upper  river  was  valued  in  1884  at  $1,032,000.  Tl 
number  of  vessels  passing  the  Center  Street  Draw  bridge  during  tl 
y^ar  1887  has  been  10,040,  compared  with  9,485  in  1880  and  0,271  in  187 

The  expenditures  during  the  year  have  been  for  draughting  (o 
records)  aud  administration. 

The  balance  of  the  estimate  for  the  completion  of  the  existing  proje* 
$7,512,  can  be  expended  profitably  as  regards  the  efficient  pioseeuti< 
of  the  work  during  the  fiscal  year  ending  June  30,  1890,  and  if  appr 
priated  will  be  expended  in  dredging  the  channels  to  the  dimcnsioi 
required  by  the  project. 


July  1,  1887,  amount  available   $2,  487. 

July  1,  ltfcfcJ,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 

outstanding  July  1,  1887  *   34f». 


July  1.  1888,  balance  available    2,  14%2. 

Amount  appropriated  by  act  of  August  11,  1888    7,  f>O0. 


Amount  available  for  fiscal  year  ending  June  30,  1889   9,  64;*. 

(See  Appendix  F  1.) 
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.  '<  '■  .*  *ti ic  River \  helmc  Xewarl.—ThQ  lower  portion  of  the  river,  from 
:ir«»r  Street  Bridge  to  Newark  Bay,  was  first  surveyed  by  the 
,  i 'jeer  Department  in  1879.    The  greatest  depth  in  the  channel,  at 
»»int  above  the  Elbow  Beacon,  was  only  7.1  feet,  and  in  many  places 

^reateat  depth  was  7.5  feet  at  mean  low  water. 
A  project  was  adopted,  based  on  this  survey,  providing  for  obtain- 
by  diking  and  dredging,  a  channel  200  feet  wide  and  10  feet  deep 
if  mean  low  water  from  the.  Center  Street  Bridge  to  Newark  Bay,  at  a 
-  nsr  of  $232,875. 

This  project  was  modified  in  1884,  pursuant  to  the  river  and  harbor 
.t<-t  of  that  year,  providing  for  extending  the  dike  at  the  mouth  of  the 
river  into  the  bay  a  distance  of  8,000  feet,  and  for  dredging  a  channel 
across  the  shoal  in  Newark  Bay  200  feet  wide  and  10  feet  deep  at  mean 
low  water,  increasing  the  original  estimate  to  $353,87.3. 

June  30,  1887,  $149,223.60,  exclusive  of  outstanding  liabilities,  had 
been  expeuded  under  this  project;  the  dike  at  the  mouth  had  been  ex- 
tended about  1,700  feet,  making  a  total  length  of  5,705  feet.  The  chan- 
nel through  the  shoal  in  the  bay  had  been  dredged  to  the  required 
dimensions,  as  also  the  channel  up  the  river,  as  far  as  the  Newark  and 
New  York  Railroad  Bridge.  The  remaiuder  of  the  distance  to  the 
Center  Street  Bridge,  the  10-foot  channel  had  only  been  dredged  from 
130  to  100  feet  in  width.  These  results  had  been  of  very  great  benefit 
to  the  large  commerce  of  the  river,  which  was  estimated  in  188 i  at 
1,200,000  tons,  valued  at  $30,000,000. 

Toe  contract  for  the  extension  of  the  dike  at  the  mouth  of  the  river 
was  completed  September  7 ;  500.3  feet  of  dike  were  constructed  during 
tbe  fiscal  year,  making  the  total  length  of  the  dike  6,205  feet. 

The  expenditures  during  the  year  amount  to  $1,7S2.25,  for  construc- 
tion and  inspection  of  dike,  surveying,  and  administration. 

Jnly  I,  1887,  amount  available   $4,HD.">.  40 

July  1,  18S8,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  Julv  I,  1887  ;   $1,003.  95 

Jolv  1,  1W88,  outHtanding  liabilities   179.00 

  1,782.35 

Jnlv  1,  1888,  balance  available   :\,  UX  lf> 

Amount  appropriated  by  act  of  August  11,  1888   27, 500.  00 

Amount  available  for  fiscal  year  ending  June  30,  1839   30, 613. 10 

{Amount  (estimated)  required  for  completion  of  existing  project   154,  :17.">.  00 

Vmouut  t  hat  can  be  profitably  expended  in  fiscal  yoarendiug  Jone30, 1890   00, 000. 00 
Submitted  incompliance  with  requirements  of  sections  2  of  river  ami 
harbor  acts  of  1800  and  1807. 

(See  Appendix  F  1.) 

2.  Elizabeth  River,  New  Jersey. — This  stream,  which  is  2£  miles  from 
ita  mouth  to  the  head  of  navigation  at  Broad  street,  Elizabeth,  has  a 
width  of  from  50  to  90  feet,  and  before  its  improvement  the  wharves  in 
the  city  could  only  be  reached  at  high  water  by  vessels  drawing  less 
than  4  feet ;  its  commerce  was  estimated  at  45,000  tons  annually.  The 
nnge  of  the  tide  was  about  4.7  feet  at  its  mouth,  and  3.4  feet  at  Bridge 


The  project  for  the  improvement  was  adopted  in  1878,  and  provides 
for  obtaining,  by  dredging,  a  channel  60  feet  wide  and  7  feet  deep  at 
high  water  from  the  mouth  of  the  river  to  the  head  of  navigation,  at 
an  estimated  cost  of  $25,530. 

Tbe  amount  expended  under  this  project  to  June  30,  1887,  was 
126,708.66,  and  a  channel  had  been  dredged  to  the  required  depth  to 
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within  1,000  feet  of  the  Broad  Street  Bridge.  A  slight  increase  in  the 
commerce  of  the  stream  bad  been  observed. 

There  has  been  no  appropriation  for  this  work-since  1882.  The  con- 
dition of  the  river  has  deteriorated  since  work  was  suspended.  When 
last  examined  vessels  drawing  5  feet  could  ascend  the  river  to  the  head 
of  the  dredged  channel  at  high  tide.  The  commerce  of  the  river  in  about 
30,000  tons,  but  no  substantial  increase  can  be  expected  while  the  river 
remains  in  its  present  condition.  A  coal  yard  established  last  year  has 
done  a  business  of  about  0,000  tons. 

The  city  of  Elizabeth  has  a  population  of  about  33,000,  ami  does  an 
active  commerce  over  two  important  lines  of  railroad,  a  considerable 
portion  of  which  would  take  the  water  route,  to  great  advantage,  if  ad- 
equate facilities  existed.  It  is  stated  that  the  establishment  of  the  coal- 
yard  on  the  river  has  reduced  the  retail  price  of  coal  50  cents  per  ton. 

The  estimated  amount  required  for  the  completion  of  the  improve- 
ment is  $10,160. 

July  1,  1837,  amount  available   §291.  34 

July  1,  1888,  amonut  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,  18*7  *.   13.  OS 

July  1,  1883,  balauce  available   278. 24> 


Amount  (estimated)  required  for  completion  of  existing  project   lfi,  160.  00 

Submitted  in  compliance  with  requirements  of  sectlous  2  of  river  and 
harbor  acta  of  1866  ami  1867. 

(See  Appendix  P  2.) 

3.  Rahicay  River,  New  Jersey. — In  its  original  condition  the  Hah  way 
River  had  a  depth  of  8  feet  and  more  at  mean  high  water  from  its 
mouth  to  I>ricktown,  .'iy' miles  ;  7  feet  to  Edgar's  Dock,  4^  miles;  4.4 
feet  to  Milton  Avenue  I) ridge,  4 J.  miles;  and  4  feet  to  Main  Street 
Bridge,  5  miles  in  the  town  of  Kali  way*  Its  commerce  was  estimated 
at  120,000  tons,  and  three  attempts  had  been  made  to  establish  a  line 
of  steam  boats  on  the  river,  but  hail  failed  on  account  of  the  bad  con- 
dition of  the  stream. 

The  original  project  for  its  improvement  was  adopted  in  1878,  and 
provided  for  dredging  a  channel  12."»  feet  wide  and  8  feet  deep  at  high 
water  from  Bricktown  to  Miltou  Avenue  Bridge,  and  100  feet  wide  from 
that  poiut  to  Main  Street  Bridge.  The  tide  rises  about  5  feet  at  the 
month  and  4  feet  at  the  head  of  navigation. 

June  30,  1887,  $36,918.13  had  been  expended  under  this  project, 
which  had  resulted  in  the  formation  of  a  channel  7  feet  deep  at  high 
water,  and  from  100  to  50  feet  in  width  to  within  530  feet  of  the  head 
of  navigation.    It  has,  however,  not  proved  permanent. 

The  commerce  of  the  river  had  not  increased,  though  freight  rates  to 
Railway  had  been  materially  reduced  asa  result  of  the  improvement  of 
the  river. 

There  has  been  no  appropriation  for  this  work  since  1882. 

July  1,  1887,  amount  available   $81.  87 

July  1,  18-8,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 

outstanding  July  1,  18^7   14.  20 

July  1,  13BH%  balance  available   67.  07 


Amount  (estimated)  required  for  completion  of  existing  project   29, '200.  00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  18U0  and  1H<>7. 

(See  Appendix  F  3.) 
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4.  Woodbridge  Creek,  Neic  Jersey. — In  its  original  condition  this  stream 
was  obstructed  at  its  mouth  liy  a  bar  having  a  depth  of  9.8  feet  on  its 
cmtat  high  water,  and  by  two  shoals  just  inside  the  mouth.  From  these 
<boa!s  a  good  12- foot  channel  existed  to  above  Andersou's  Brick  Works, 
*r«i)  eighths  of  a  mile  from  the  mouth,  above  which  point,  however, 
many  shoals  occurred,  though  a  narrow  8-foot  channel  existed  as  far  as 
.^lamander  Dock,  1J  miles  from  the  mouth.  The  town  of  Woodbridge, 
itui  numerous  fire  brick,  tile,  and  drain-pipe  works,  situated  on  the 
en*k.  did  a  considerable  trade,  estimated  at  126,000  tons  annually. 
The  range  of  the  tide  is  about  5  feet. 

The  project  for  improving  the  creek  was  adopted  in  1878,  and  pro- 
vides for  obtaining  by  dredging  and  diking  a  channel  80  feet  wide  and 
U  feet  deep  at  mean  high  water  from  the  mouth  to  Salamander  Dock, 
at  an  estimated  cost  of  $13,800,  increased  in  1884  to  $29,000. 

The  amount  expended  under  this  project  to  June  30, 1887,  was  $19,000, 
with  which  the  required  dike  had  been  constructed,  and  a  12-foot  chan- 
nel, from  SO  to  25  feet  wide,  had  been  obtained  as  far  as  Valentine's 
Dock,  lri  miles,  and  a  9-foot  channel  80  feet  wide  thence  to  Town  Dock, 
UftO  feet  further  up ;  and  the  creek  was  also  widened  20  feet  at  the 
elbow  opposite  Salamander  Dock.  No  increase  in  the  commerce  of  the 
nvek  had  been  observed. 

There  has  been  no  appropriation  for  this  work  since  1882 ;  there  were 
>"»  funds  available  during  the  last  fiscal  year,  and  no  expenditures. 
The  condition  of  the  channel  has  deteriorated  since  work  was  suspended, 
ami  shoals  are  complained  of  both  above  and  below  Valentine's  Dock. 
Tiiere  has  been  no  increase  in  the  amount  of  commerce  reported  above, 
*likh  is  already  very  large  in  proportion  to  the  size  of  the  stream. 

(|  Araoaot  (estimated)  required  for  completion  of  existing  project   $10,  000.  00 

Admitted  in  compliance  with  requirements  ot  sections  2  of  river  and 
i   aarbor  acts  of  1866  and  1867. 

(See  Appendix  F  4.) 

3.  Ran  tan  River,  New  Jersey : — Before  its  improvement  by  the  United 
>ures,  the  Raritan  River  had  a  depth  of  8.5  feet  at  "The  Stakes,"  3 
aiies;  of  G.5  feet  at  the  "Middle  Grounds,''  4£  miles;  of  7.5  feet  at 
Whitehead's  Sand  Dock,  8£  miles,  and  between  this  point  and  New 
Brunswick,  12\  miles  above  the  mouth,  the  channel  was  obstructed  by 
» number  of  rocky  shoals  with  depths  of  from  8.4  feet  to  0.9  feet  at  mean 
hw  water.  The  city  of  New  Brunswick  and  the  Delaware  and  liaritan 
Canal,  which  terminates  here,  together  with  extensive  brick  yards  on 
to  South  River,  did  a  large  commerce  on  the  stream,  estimated  in  1871 
it  3.053,837  tons  per  annum. 

The  present  project  was  adopted  in  1874,  and  provides  for  obtaining, 
'■T  diking  and  dredging,  and  where  necessary,  by  drilling  and  blasting 
a  channel  200  feet  wide  and  10  feet  deep  at  mean  low  water,  from 
:be  month  to  New  Brunswick,  at  a  cost  of  $2,093,GG2.05.  It  was  modi- 
Min  1881,  pursuant  to  the  river  and  harbor  act  of  March  3  of  that  year, 
^adding  to  it  the  dredging  of  the  South  Channel,  about  13,000  feet 
l^g,  100  feet  wide,  and  5£  feet  deep  at  mean  low  water,  from  Kearney's 
tock  to  Crab  Island. 

Under  this  project  $447,638.57  had  been  expended  June  30,  1887,  in 
wwrrncting  the  dikes  required  by  the  project  at  "The  Stakes"  and 
"Middle  Grounds,"  in  dredging  channnels  200  feet  wide  and  12  feet 
bepzt  mean  low  water  at  these  points,  and  in  drilling,  blasting  and 
•talking  a  channel  of  the  same  dimensions  across  the  rocky  shoal  at 
^lritebead?s  Sand  Dock.   Under  the  two  special  allotments  made  for  it 
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in  the  acts  of  March  3,  1881,  and  August  2,  1882,  the  South  Channel 
was  dredged  to  the  required  depth  for  a  distance  of  4,000  feet.  These 
improvements  have  been  of  great  benefit  to  navigation,  permitting  the 
large  tows  in  use  on  the  river  to  reach  a  point  4  miles  below  New  Bruns- 
wick at  all  stages  of  the  tide. 

The  expenditures  during  the  fiscal  year  amount  to  $9,082.05. 

The  rock-drilling  plant  has  been  put  in  good  working  order,  surveys 
have  been  made  of  the  shoal  below  Martin's  Dock,  and  dredging  has 
been  begun  on  the  lower  shoal. 

The  balance  now  available  will  be  expended  this  season  in  extending 
the  10-foot  channel  to  Martin's  Dock,  1 J  miles  below  Xew  Brunswick, 
and  in  constructing  a  dike  at  the  "Middle  Grounds." 


July  1,  1837,  amount  available   $23,  f>51. 01 

Amount  received  from  Captain  Derby  forsalo  of  fuel  (March  31  and  Juno 
29,  1688)   2.  00 


23fii&3.91 

July  1,  t888,  amount  expended  during  fiscal  year,  exclusive 

of  liabilities  outstanding  July  1,  1887   $8,896.49 

July  1,  1888,  outstanding  liabilities   185. 56 

  9,082.05 


July  1,  1888,  balance  available   14, 571. 86 

Amonut  appropriated  by  act  of  August  11,  1888    50, 000.  00 


Amount  available  for  fiscal  year  ending  June  30,  1889    64, 571.  HO 


'Amount  (estimated)  required  for  completion  of  existing  project   1.572, 412.  05 

Amount  tbat  can  bo  profitably  expended  in  fiscal  year  ending  June 

30,1890   100,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

I    harbor  acts  of  1806  and  1867. 

(See  Appendix  F  5.) 

G.  South  River,  New  Jersey. — Before  the  improvement  of  this  stream 
was  undertaken  by  the  United  States  the  navigation  of  the  lower  2£ 
miles  of  its  course  had  been  abandoned,  and  a  canal  dredged  at  private 
expense,  from  a  short  distance  below  Washington  to  Sayreville  on  the 
Karitan  River.  In  1S80,*  when  the  present  project  for  improving  tbe 
river  was  adopted,  the  mouth  of  this  canal  on  account  of  its  faulty  loca- 
tion had  shoaled  to  a  depth  of  4.0  feet  at  mean  low  water,  aud  the  best 
depth  in  the  canal  some  distance  above  had  decreased  to  3.3  feet. 
Above  Washington  a  depth  of  2.7  feet  existed  to  Bissett's,  3*  miles, 
and  of  2.5  feet  to  Old  Bridge,  the  head  of  navigation,  GJ  miles  above 
the  mouth  of  the  canal  at  Sayreville. 

The  present  project  adopted  in  1S80  provides  for  closing  the  river  be- 
low the  head  of  the  canal,  correcting  the  direction  of  the  mouth  of  tbe 
latter,  and  obtaining  by  diking  and  dredgiug  a  depth  of  8  feet  mean 
low  water  to  Washington,  (i  feet  to  Bissctt's,  and  4  feet  to  Old  Bridge, 
straightening  the  channel  at  two  points  by  cutting  across  the  meadow; 
it  was  estimated  to  cost  $104,<;95. 

The  amount  expended  under  this  project  to  June  30,  1887,  was  $55,- 
863.31,  exclusive  of  outstanding  liabilities,  with  which  the  direction  of 
the  mouth  of  the  canal  had  been  changed,  the  dikes  below  Wasbiugtou 
completed,  and  a  small  amount  of  dredging  done  on  a  shoal  above 
Washington. 

During  the  last  fiscal  year  the  funds  available  have  been  expended, 
a  shoal  at  the  mouth  of  Washington  Canal  has  been  removed,  and  a 
channel  dredged  GO  feet  wide  through  the  caual  aud  50  feet  wide  across 
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tbe  sboal  in  the  river  below  Washington.  Vessels  ^rawing  G  feet  can 
reach  Washington  at  mean  low  water. 

July  1, 1?87,  amount  available  '   f5,  HI, 75 

Julv  I,  1K8.*!,  anion  lit  expended  during  fiscal  year,  exclusive  of  liabilities 
ont*tauding  July  1,  1887   4,  8,10.09 

Jnly  1,  lt-88.  balance  available   XBL  60 

Atuouut  appropriated  by  act  of  August  11,  lef8r*   .r»,  00U.  00 

Amount  available  for  fiscal  year  ending  June  30,  1889   5,291.  IHI 

I  Amount  (estimated)  required  for  completion  of  existing  project   128,095. 00 


I  Amount  t  bat  can  be  profitably  expended  in  fiscal  yearendiug  Juue  30,1890  10,000.00 
I  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
I    harlKir  aces  of  I860  and  1867. 

(See  Appeudix  F  6.) 

7.  Clteesequalces  Creelt.  New  Jersey.— In  its  original  condition  tbe  stream 
was  obstructed  at  its  mouth  by  a  sand-bar,  on  which  the  best  depth  was 
1  foot  at  mean  low  water;  for  about  a  mile  of  its  length  the  channel 
bad  a  depth  of  0  feet,  but  the  remainder  had  generally  a  depth  of  3 
feet  aud  less.  The  range  of  the  tide  is  5.1  feet.  Five  hundred  ami 
fortv-six  small  vessels  passed  the  draw  at  the  mouth  of  the  creek  in 
1878. 

The  project  for  this  improvement  was  adopted  in  1879,  and  provides 
for  obtaining  by  dredging  and  diking  a  channel  5  feet  deep  at  mean  low 
water,  and  200  feet  wide,  at  the  mouth  of  the  creek,  and  4  feet  deep  with 
a  width  of  from  100  to  50  feet  to  the  head  of  navigation  at  Whitehead's 
Dock,  3  miles  from  the  mouth. 

The  amount  expeuded  under  this  project  to  Juue  30,  1887,  was 
$40,000;  the  least  depth  in  the  improved  channel  at  the  mouth  was  4.5 
feet  at  mean  low  water ;  no  work  had  been  done  on  the  shoals  above, 
and  no  increase  in  the  commerce  of  the  creek  bad  been  observed. 

There  have  been  no  funds  available  daring  the  year  ending  June 30, 
1*S8,  and  no  expenditures.  The  condition  of  the  creek  and  its  traflic 
remain  substantially  unchanged. 

The  river  and  harbor  act  of  August  11,  1888,  contains  no  appropria- 
tion for  this  work. 

The  estimated  amount  required  for  the  completion  of  the  improve- 
ment is  $50,000. 

(See  Appendix  F  7.) 

8.  Keyport  Harbor,  New  Jersey. — Keyport  Harbor  wras  originally  ac- 
•evsible  at  low  water  only  to  vessels  drawing  less  than  4  feet.  Before 
in  improvement  was  undertaken  by  the  United  States  a  6-foot  chauuel 
tad  been  dredged  at  private  expense,  which  had  shoaled  in  1872  to  5J 
feet,  and  in  1882  to  5  feet,  the  range  of  the  tide  being  4.7  feet.  A  large 
commerce  was  carried  on,  however,  valued  at  $2,932,000. 

The  project  for  the  improvement  was  adopted  in  1873,  aud  provided 
for  dredging  a  channel  4,700  feet  long,  8  feet  deep  at  mean  low  water, 
and  200  feet  wide  from  the  steam  boat  dock  to  the  8  foot  contour  in 
Uaritan  Bay,  at  an  estimated  cost  of  $30,475.  Tbe  revised  estimate  of 
m  was  for  $40,475. 

The  amount  expended  under  this  project  to  June  30, 1887,  was  $30.- 
T-D-jI,  with  which  a  channel  had  been  dredged  from  the  8-foot  depth 
:'i  Karitan  Bay  to  KeyjK>rt  Wharf,  a  distauce  of  5,000  feet,  with  a  width 
of  200  feet  for  the  tirst  4,200  feet,  and  100  feet  for  the  remainder. 

The  river  aud  harbor  act  of  1888  made  no  appropriation  for  this 
tort 
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.Inly  1,  1887,  amount  available   $454.49 

July  1,  lt^S*,  a  mount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July     lf?H7  x   $22.38 

Julv  1.  18Hc<,  outstanding  liabilities   5.00 

 —         27. 38 

July  1,  1888,  balance  available   427. 11 


Amount  (estimated)  required  for  completion  of  existing  project   10, 000.  00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
barbor  acts  of  IMJOaud  1807. 

(See  Appendix  F8.) 

9.  Matiaican  Creek,  Neic  Jersey. — Before  its  improvement  by  the  Gov- 
ernment this  small  stream  was  obstructed  at  its  entrance  into  Keyport 
Harbor  by  a  mud  flat,  on  which  the  best  depth  at  the  worst  section  was 
3.1  feet  at  mean  low  water,  though  the  3  foot  chauuel  was  too  narrow 
and  tortuous  for  use.  Above  this  flat  a  good  4-foot  channel  existed  to 
1|  miles  above  the  mouth,  and  thence  to  the  steam-boat  dock  at  Matta- 
wau  3.5  feet,  shoaling  to  1.8  feet  at  the  freight  dock,  600  feet  above,  and 
1|  miles  from  the  mouth.  The  range  of  the  tide  is  4.7  feet.  Notwith- 
standing the  above  difliculties  it  carried  commerce  valued  in  1880  at 
$800,000. 

The  project  for  the  improvment  was  adopted  in  1881,  and  provides 
for  dredging  a  channel  4  feet  deep  at  mean  low  water,  and  100  feet  wide 
from  the  mouth  to  Winkson  Creek,  and  thence  75  feet  wide  to  the  rail- 
road bridge  at  Mattawan,  250  feet  above  the  freight  dock,  at  an  esti- 
mated cost  of  $33,120. 

To  June  30, 1887,  the  amount  expended  underthis  project  was  $21,000, 
with  which  a  channel  had  been  dredged,  giving  the  required  depth  from 
the  mouth  to  the  freight  dock  at  Mattawan,  with  widths  varying  from 
100  to  30  feet. 

The  estimated  value  of  the  commerce  of  the  creek  had  increased  to 
over  $2,000,000  in  1885,  amounting  to  130,000  tons. 

There  has  been  no  appropriation  for  this  stream  since  1882 ;  there 
were  no  funds  available  for  the  past  fiscal  year,  and  there  have  been  no 
expenditures.  The  condition  of  the  stream  has  deteriorated  since  work 
was  suspended,  and  complaints  are  made  of  shoaling  at  the  mouth  of 
the  river.  There  has  been  no  increase  in  the  amount  of  commerce  re- 
ported above,  which  is  already  very  large  in  proportion  to  the  facilities 
offered  by  the  stream. 

Amount  (estimated)  required  for  completion  of  existing  project  $12,120.00 

.Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  letKj  and  1807. 

(See  Appendix  F  0.) 

10.  Shrewsbury  River,  2s  cw  Jersey.— When  the  present  project  for  this 
improvement  was  adopted  in  1879  the  river  was  obstructed  by  a  number 
of  shifting  sand-bars,  which  had  caused  the  complete  suspension  of  navi- 
gation in  the  South  Branch,  and  only  permitted  the  passage  of  vessels 
engaged  in  commerce  up  the  North  Branch  at  or  near  high  water.  A 
considerable  trade  was  carried  on,  however,  even  under  these  difficult 
conditions. 

The  originally-adopted  project  for  the  improvement  was  to  dredge  a 
channel  0  feet  deep  at  mean  low  water  and  from  300  to  150  feet  in  width, 
accross  the  shoals  from  the  mouth  to  Red  Bank,  on  the  North  Branch, 
8  miles,  and  Branchport,  on  the  South  Branch,  9  miles,  maintaining 
these  channels  by  longitudinal  dikes.   This  project  has  not  beeu  modi- 
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tied  as  to  the  end  sought,  but  the  estimates  of  the  diking,  dredging,  and 
cost  have  been  increased  from  time  to  time. 

The  amount  expeuded  on  the  project  to  June  30, 1887,  was  $106,933.50, 
exclusive  of  existing  contracts,  which  had  resulted  in  the  material  im- 
provement of  the  river,  the  commerce  of  which  had  been  more  than 
trebled  since  the  commencement  of  the  improvement.' 

During  the  last  fiscal  year  $3,180.43,  exclusive  of  existing  contracts, 
tare  been  expended  in  constructing  2,564  linear  feet  of  stone  dikes  at 
*Gcl  near  the  junctiou  of  the  North  and  South  Branches  of  the  river,  in 
:aaking  tidai  observations,  and  for  aduriuistratiou.  The  couditiou  of 
:he  river  channels  remains  the  same  as  last  year.  A  depth  of  5.9  feet 
fi!.<ts  on  the  bar  at  the  mouth  of  the  river  at  mean  low  water,  and  5  5 
Uri  can  be  carried  to  Red  Bank  and  4.4  feet  to  Branch  port. 

is!;.  1,  1987,  amount  available   17,456.50 

J  air  I,  1833.  amount  expended  during  fiscal  year,  exclusive  of 

abilities  outstanding  July  1,  lh87   $3, 085. 08 

Jaiy  1,  1888.  outstanding  liabilities   101. 35 

hk  1. 1688,  amount  covered  by  existing  contracts   2,915.95 

  6,102.38 

J:>  1,  1888,  balance  available   1 , 354. 12 

iaoant  appropriated  by  act  of  Angust  11,  1888   10, 000. 00 

i^ant  available  for  fiscal  year  ending  June  30,  1889    11,354. 12 

| 1 mount  (estimated)  required  for  completion  of  existing  project   40, 062. 00 

imoant  tha,t  can  be  profitably  expended  in  fiscal  year  ending  June  30,1890  20,000. 00 
'  rabmitted  in  compliance  with  requirements  of  sections  2  of  river  and 
I.  harbor  acta  of  1866  and  1867. 

See  Appendix  F  10.) 

11.  ■/ a  naxquan  River,  New  Jersey. — In  its  original  condition  this 
tream  bad  a  depth  of  from  6  to  4  feet  at  mean  low  water  for  several 
^tles  above  its  month,  but  was  obstructed  at  its  outlet  into  the  ocean 
t  a  sand-spit,  which  had  deflected  the  stream  into  a  channel  parallel 
nth  the  beach,  communicating:  with  the  ocean  across  shifting  sand- 
'•tirsou  which  the  best  depth  did  not  exceed  1£  feet  at  mean  low  water; 
E^an  range  of  tide,  2.4  feet.  In  severe  storms  this  channel  was  sometimes 
surely  closed  by  the  sand,  remaining  so  until  the  fresh  water  in  the 
nver  had  accumulated  sufficiently  to  force  a  new  outlet.  Under  these 
editions  the  river  could  not  be  used  by  commerce. 

The  project  for  its  improvement  was  adopted  in  1879,  and  contem- 
ned dredging  the  lower  river  and  obtaining  by  means  of  jetties  a 
Permanent  outlet  nearly  at  right  angles  to  the  beach,  with  a  depth  of 
9  feet  at  mean  low  water,  at  an  estimated  cost  of  $52,120. 

The  amount  expended  on  this  project  to  June  30, 1887,  was  $39,000, 
nk  which  two  jetties  had  been  constructed,  but  neither  to  its  full  , 
ifeojjtb,  appropriations  having  ceased  in  1882.   No  permanent  improve- 
ment had  been  effected. 

There  were  no  expenditures  on  account  of  this  work  during  the  year 
•ailing  June  30, 1888,  there  being  no  fands  available. 

Aa  there  is  no  commerce  on  the  river  now,  and  no  population  or  inter- 
's*!* sufficient  to  support  a  trade  at  all  commensurate  with  the  cost  of 
making  the  river  available,  it  does  not  seem  likely  that  it  is  the  ill- 
ation of  Congress  to  complete  this  work,  particularly  as  no  appro- 
priation has  been  made  for  it  in  several  years. 

1  Aaxmnt  (estimated)  required  for  completion  of  existing  project  $33, 000. 00 

■J  feafcinittad  in  compliance  with  requirements  of  sections  2  of  river  and 
{   karboracu  of  1866  and  1867. 

(Sec  Appendix  F  11.) 
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IMPROVEMENT  OF  DELAWARE  AND  SCHUYLKILL  RIVERS  AND  OF 
RIVERS  IN  NEW  JERSEY— HARBOR  IMPROVEMENTS  IN  DELAWARE 
RIVER  AND  BAY— CONSTRUCTION  OF  PIER  AT  LEWES — DELAWARE 
BREAKWATER. 

<  )fficer  in  charge,  Lieut.  Col.  Henry  M.  Robert,  Corps  of  Engineers. 

1.  Delaware  River,  Pennsylvania  and  Xew  Jersey. — Trenton,  the  head 
of  natural  navigation  on  the  Delaware  Kivfcr,  is  about  30  miles  above 
the  upper  part  of  the  port  of  Philadelphia.  In  its  original  conditiou 
this  part  of  the  river  was  obstructed  by  shoals  at  the  following  locali- 
ties: Between  Bordentown  and  Trenton,  a  distance  of  about  5  miles-,  a 
narrow  and  circuitous  channel  existed,  which  carried  frpm  3  to  6  feet  at 
mean  low  water;  at  Kinkora  Bar,  about  9  miles  below  Trenton,  a  shea  I 
carrying  from  7  to  8  feet,  and  at  Five  Mile  Bar,  at  the  upper  part  of 
Philadelphia,  a  shoal  carrying  only  3  or  4  feet  at  mean  low  water. 

Below  Philadelphia  the  river  in  its  original  condition  presented  ob- 
structions at  Mifflin  Bar  which  reduced  the  depth  at  mean  low  water  Uj 
17  feet,  at  Schooner  Ledge  and  Cherry  Island  Flats  to  18  feet,  at  Bulk 
head  Shoals  and  Dan  Baker  Shoal  to  about  20  feet. 

The  project  for  the  comprehensive  improvement  of  the  Delaware  Ki  vei 
between  Trenton  and  the  upper  part  of  Philadelphia  has  not  yet  been 
considered.  Efforts  in  the  past  have  been  directed  toward  relieviuj: 
commerce  from  tho  obstructions  which  exist  in  the  upper  9  miles  of  tht 
river,  or  that  part  between  Kinkora  Bar  and  Trenton.  A  detailed  sur 
vey  of  the  river  between  Bndesburg  and  Trenton  has  been  made  foi 
the  purpose  of  obtaining  the  necessary  data  for  determining  upon  a  com 
prehensivo  plan  for  the  permanent  improvement  of  the  river  betweei 
Treutou  and  the  upper  part  of  Philadelphia  to  meet  the  requirement 
of  commerce,  and  also  of  the  plan  adopted  for  the  improvement  of  th 
river  at  and  below  Philadelphia. 

Previous  to  1885  the  efforts  to  improve  the  river  between  Philadelph  i 
and  the  bay  have  been  confined  to  dredging,  except  at  Schooner  L#ed{^< 
where  solid  rock  has  been  removed,  under  appropriations  for  speci; 
localities,  and  also  under  general  appropriations  for  the  Delaware  Hi  vt 
below  Bridesburg. 

A  Board  of  Engineers,  convened  by  direction  of  the  Secretary  of  W; 
for  tho  purpose  of  cousideriug  the  subject  of  the  permanent  improv. 
raent  of  Delaware  Kiver  and  Bay,  recommended,  under  date  of  Jannai 
23, 1885,'the  formation  of  a  ship-channel  from  a  point  opposite  Philacl* 
phia,  and  about  midway  between  the  American  Shipbuilding  Company 
yard  and  the  Gas  Trust  Wharf  to  deep  water  in  Delaware  Bay,  bavin 
a  least  width  of  COO  feet  and  a  depth  of  26  feet  at  mean  low  water.  Tl 
formation  of  such  a  channel  is  to  be  obtained,  except  at  Schooner  Led^ 
where  rock  would  require  to  be  removed,  by  regulating  the  tidal  ilo 
by  means  of  dikes,  with  recourse  to  dredging  where  necessary  as  ; 
aid  to  such  contracting  and  regulating  works.  The  estimated  co«t 
obtaining  a  channel  of  the  above  dimensions  is  about  $2,425,000,  wiii« 
<-overs  the  estimated  cost  of  the  permanent  improvement  of  the  L>el 
ware  Kiver  between  the  upper  part  of  Philadelphia  and  deep  water 
the  bay.  The  entire  cost  of  the  permanent  improvement  of  the  riv 
between  Trenton,  N.  J.,  and  its  mouth  can  not  be  stated  until  after  t 
completion  of  the  project  and  estimate  for  its  improvement  betwe 
Bridesburg  and  Trenton. 

The  entire  amount  expended  on  the  improvement  of  tho  Delawji 
Kiver  from  1830  to  June  30, 1887,  under  appropriations  both  for  spee 
localities  and  the  general  river  was  $1,613,038.27,  of  which  $103,347. 
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was  expended  on  that  part  of  the  river  betweeu  Trenton  an  J  the  upper 
part  of  Philadelphia.  As  a  result  of  this  expenditure  there  had  been 
formed  at  the  latter  date  a  channel  of  navigable  width  and  7£  feet  deep 
it  mean  low  water  through  the  bars  between  Bridesburg  aud  Borden- 
towu;  a,  channel  across  Five  Mile  liar  6£  feet  deep,  and  past  the  bar, 
between  its  south  side  and  Potty's  Island,  a  channel  0  feet  deep;  a 
channel  450  feet  wide  and  from  24  to  2G  feet  deep  through  the  shoal 
areas  at  Port  Richmond ;  a  channel  across  Mifflin  Bar  250  feet  wide  and 
from  22£  to  23  feet  deep;  a  channel  through  Schooner  Ledge  330  feet 
vide  and  24  feet  deep ;  a  channel  through  (Jherry  Island  Flats  from  200 
to  450  feet  wide  and  from  24  to  26  feet  deep ;  aud  a  channel  across  Bulk- 
bead  Shoals  600  feet  wide  and  from  20  to  21  feet  deep. 

The  channel  between  Philadelphia  and  Camden,  across  Smith's  Island 
Bar,  has  been  improved  by  the  formation  of  a  dredged  cut  protected  by 
revetment,  so  as  to  give  a  channel  150  feet  wide  with  a  minimum  depth 
of  G£  feet  at  mean  low  water. 

During  the  fiscal  year  ending  June  30,  1888,  the  sum  of  $78,526  62, 
trhich  includes  the  liabilities  outstanding  June  30, 1887,  was  expended 
in  surveys,  examinations,  and  tidal  observations;  in  dike  construction 
at  Mifflin  Bar  and  Reedy  Island,  and  in  the  maintenance  of  a  channel 
between  Philadelphia  and  Camden  across  Smith's  Island  Bar,  making 
■a  total  expenditure  since  1836  of  $1,091,504.89,  of  which  $339,564.89 
has  been  expended  on  present  project. 

The  dike  at  Mifflin  Bar  is  yet  incomplete,  and  the  consequent  extent 
of  its  action  on  the  bar  quite  limited ;  a  recent  examination  shows  that 
the  condition  of  the  bar  has  practically  remained  unchanged  during  the 
past  year.  The  dike  at  Reedy  Island  was  commenced  last  year  and  its 
construction  has  not  yet  reached  an  extent  sufiticieut  to  affect  the  shoal 
areas  it  was  designed  to  improve.  The  channel  across  Smith's  Island 
Bar  lias  maintained  a  depth  of  from  8  to  10  feet  at  mean  low  water  for 
a  minimum  width  of  70  feet. 

The  channels  at  Schooner  Ledge,  Cherry  Island  Flats,  and  Bidkhead 
Shoal  have  remained  unchanged  during  the  year. 

July  1,  1887,  amonnt  available   $04, 594. 64 

July  1.  1837,  covered  by  existing  contracts   43, 5sl.  9H 

-  

138,  l?o.  62 

July  1,  1888,  amonnt  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1. 1887...   $67,741.51 

Joiy  1,  18*8,  outstanding  liabilities.   8. 195.58 

July  1,  18*,  amount  covered  by  existing  contracts   30,205.04 

  112,142.13 

Jaly  1,  1888,  balance  available   26,034.49 

Imount  appropriated  by  act  of  August  11,  1*88    250, 000.  (K) 

Amount  available  for  fiscal  year  ending  Juue  30,  18-9   276, 034.  49 

j  Amount  (estimated)  required  for  completion  of  existing  project   1,965,000.  00 

I  Amonnt  that  can  be  profitably  cxpeuded  in  fiscal  year  ending  June  30, 

,    1890   500,000.00 

i  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
I    harbor  acts  of  1866  and  1867. 

(See  Appendix  G  1.) 

2.  FranVford  Creelc,  Pennsylvania.— This  creek  flows  eastward  to  the 
Delaware  River,  through  the  northern  portion  of  the  city  of  Philadel- 
phia. The  grouuds  of  the  Fraokford  Arsenal  border  upon  the  left  bank 
uf  the  creek.    In  its  original  condition  it  had  a  low-water  width  of 
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about  100  feet,  and  a  low-water  depth  of  about  5  feet  at  its  mouth,  above 
which  it  rapidly  shoaled,  for  a  distance  of  about  3  miles,  to  the  bead  of 
tidal  flow. 

The  original  project  proposed  the  formation  of  a  dredged  channel  50 
feet  wide  from  its  mouth  to  Frankford  avenue,  a  distance  of  about  3 
mill's,  the  channel  to  have  a  depth  of  3  feet  at  mean  low  water  at  its 
upper  end,  and  increasing  to  7  feet  at  its  mouth.  The  estimated  cost 
was  $40,000. 

The  act  of  August  2,  1882,  appropriated  $10,000,  which  was  applied  to 
the  formation  of  a  dredged  chaunel  7  feet  deep  from  its  mouth  to  Horse 
shoe  Bend. 

The  creek  being  entirely  within  the  corporate  limits  of  Philadelphia 
is  being  regulated  by  the  city,  and  no  further  appropriation  for  its  im- 
provement by  the  United  States  is  recommended. 

No  work  has  been  done  since  1883.  The  amount  expeuded  to  June 
30,  1888,  was  $9,735.50. 

Julv  1,  1887,  amount  available   $ 204.  50 

July  1,  1888,  balanco  available   *Jt>4.  :*> 


Amount  (estimated)  required  for  completion  of  existing  project   :50,  000.  00 

Submitted  iu  compliance  with  requirements  of  section  ii  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  G  2.) 

3.  Harbor  of  Philadelphia,  removal  of  Smith's  Inland  and  Windmill 
Island,  Pennsylvania,  and  Petty's  Inland,  New  Jersey. — This  is  a  new- 
work.  In  obedience  to  the  requirements  of  the  joint  resolut  ion  of  Con 
gress,  approved  March  5, 1888,  a  Board  of  three  engineers  was  appoiuted 
by  the  War  Department  "to  examine  and  report  in  relation  to  the  Dela- 
ware River  between  the  city  of  Philadelphia,  Pa.,  and  Camdeu,  N.  J., 
and  for  other  purposes,"  and  its  report  was  transmitted  to  Congress 
April  7,  18S8,  and  printed  as  House  Ex.  Doc.  No.  2G0,  Fiftieth  Congress, 
first  session. 

The  plan  of  improvement  proposed  by  the  Board  is  the  forming  of  a 
channel  along  the  Philadelphia  shore  from  Kaign's  Point  to  Fisher's 
Point  of  ample  depth,  and  about  2,000  feet  iu  width,  at  a  distance  from 
the  present  wharf-line  not  exceeding  300  feet,  to  permit  the  extension 
of  wharves  and  the  widening  of  Delaware  aveuue  at  their  shore  ends, 
the  removal  of  Smith's  and  Windmill  islands  and  adjacent  shoals,  so  as 
to  give  a  26  foot  channel,  about  1,000  feet  wide,  along  the  revised  Phila- 
delphia channel  from  Kaigu's  Point  to  the  foot  of  Petty's  Island.  The 
estimated  cost  of  the  work  is  $3,500,000. 

The  river  aud  harbor  act  of  August  11, 18SS,  appropriates  $500,(M)t> 
for  the  work,  of  which  not  to  exceed  $300,000  is  to  be  applied  to  the  pur- 
chase of  islands;  and  a  further  sum  of  $500,000  may  be  profitably  ex- 
pended in  continuing  it  during  the  fiscal  year  ending  June  30,  1890. 

Amount  appropriated  by  act  of  August  11,  1888   $500,  OOO.  OO 

f  Amount  (estimated)  required  for  completion  of  existing  project   3.000,  OOO.  OO 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  Juno  30, 

i     1890   500,000.00 

I  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
I    harbor  acts  of  18T>6  and  1867. 

4.  Schuylkill  River,  Pennsylvania. — When  the  work  of  improvement 
was  commenced  in  1S70,  there  was  a  channel  of  entrance  into  the  mouth 
of  the  river  carrying  a  depth  of  only  15  feet  at  mean  low  water. 
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The  original  project  under  which  work  was  commenced  in  1870  pro-' 
posed  the  formation  of  a  channel  100  feet  wide  with  a  depth  of  20  feet 
from  the  month  of  the  river  to  Gibson's  Point,  and  a  depth  of  18  feet 
from  thence  to  Chestnut  Street  Bridge  in  Philadelphia. 

In  1875  and  1883  this  project  was  amended  sons  to  increase  the  mean 
low-water  channel  between  the  mouth  and  Girard  Point  to  400  feet 
wide  and  24  feet  deep,  and  from  Girard  Point  to  Gibson's  Point  to  200 
feet  wide  and  20  feet  deep. 

The  amount  expended  upon  these  projects  to  Juue  30,  1887,  was 
1368,315.13,  and  had  resulted  in  the  formation  of  a  channel  as  follows: 
Between  the  mouth  and  Girard  Point  Piers,  a  distance  of  about  1  mile, 
the  minimum  channel  was  150  feet  wide  and  from  18  to  10  feet  deep  at 
mean  low  water;  from  Girard  Point  to  Gibson's  Point,  a  distance  of 
about  3  miles,  the  channel  was  150  to  200  feet  wide  and  20  feet  deep; 
from  Gibson's  Point  to  Chestnut  Street  Bridge,  a  distance  of  about  3 
miles,  the  chaunel  was  of  navigable  width  and  18  feet  deep  at  mean 
low  water.  This  latter  reach  of  river  has  required  no  other  improve- 
ment than  the  removal  of  about  1,000  cubic  yards  of  rock  near  Locust 
and  South  streets. 

During  the  past  fiscal  year  there  have  been  no  operations,  available 
funds  having  beeu  practically  exhausted  in  the  year  ending  June  30, 
1887 ;  $204  was  expended  tor  office  expenses. 

In  the  opinion  of  the  officer  in  charge  the  shoal  areas  between  the 
mouth*  and  Girard  Point  can  be  more  economically  improved  by  the 
construction  of  a  dike  than  by  the  hitherto  proposed  dredging. 


July  1,  leJ67,  amouDt  available   $4:14..*<7 

Jolv  I,  lr8S,  anion Dt  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,  les7   204. 00 


July  1,  18od,  balance  available   230.87 

Amount  appropriated  by  act  of  August  11,  l&Stf   2T..000. 00 


Amount  available  for  fiscal  year  euding  June  30,  1889    2f>,  2.W.  t*7 


f  Amount  (estimated)  required  for  completion  of  existing  project  .    91,'«J.".0. 00 

J  Amount  thatcan  be  profitably  expeuded  in  fiscal  yearendiug  J  une30, 1890  50,000.00 
'Submitted  in  compliance  with  requirements  Of  sections  2  of  river  and 
i    harbor  acts  of  1*06  and  1867. 

(See  Appendix  G  3.) 

5.  Ice  harbor  at  Marcus  Hook,  Pennsylvania. — This  work  in  its  present 
plan  was  commenced  in  1867,  the  object  being  to  provide  a  harbor  to 
protect  vessels  against  moving  ice. 

The  origiual  project,  with  the  amendments  thereto,  proposed  the  con- 
struction of  stone  piers  behind  which  vessels  could  anchor,  ami  the  con-, 
structionot  a  bulkhead, about  1,800  feet  in  length, parallel  to  the  shore- 
line, and  about  150  feet  outside  of  high-water  line,  together  with  the 
deepening  by  dredging  of  the  area  behind  the  piers  and  in  front  of  the 
bulkhead. 

The  amount  expended  from  1860  to  June  30,  1887,  was  $179,791.86, 
and  resulted  in  the  construction  of  two  shore-piers  and  seven  detached 
ice  piers;  the  deepening  by  dredging  to  a  depth  of  from  18  to  24  feet 
of  the  area  behind  the  two  upper  pairs  of  ice-piers,  and  the  placing  of 
nine  gTOups  of  mooriug  piles,  seven  of  which  were  placed  at  low-watt*r 
line  and  two  behind  the  ice-piers.  Extensive  repairs  have  been  made 
to  the  shore  and  landing  piers  from  time  to  time. 

The  work  done  bad  rendered  available  about  6  acres  of  harbor  area 
with  a  depth  of  from  8  to  24  feet,  aud  about  2  acres  with  a  depth  of 
from  12  to  18  feet  at  mean  low  water. 
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During  the  fiscal  year  ending  June  30, 1888,  $14,127.43  was  expeudcd 
iu  removing  Pier  No.  G  from  its  previous  site  on  a  pile  foundation  and  re- 
building it  upon  a  crib  foundation  at  a  point  100  feet  iushore  from  the 
lower  ice-pier.  Two  groups  of  mooring  piles  were-plaeed  between  ex- 
isting piers,  and  58,000  cubic  yards  of  material  dredged  from  the  pre- 
vious shoal  areas  at  the  lower  part  of  the  harbor.  This  dredging  has 
increased  the  area  of  that  part  which  is  under  the  protection  of  the 
piers  from  0  acres  to  10  acres.  The  depth  at  low  water  which  covers 
this  area  is  from  18  to  24  feet.  The  total  expenditure  to  June  30, 1888, 
has  beeu  $193,919.29. 

The  two  landing  or  shore  piers,  over  twenty  years  old  and  made  of 
timber,  and  also  several  of  the  ice-piers,  are  iu  need  of  repairs,  and  the 
efficiency  of  the  harbor  would  be  increased  by  additional  dredging. 

The  officer  in  charge  recommends  the  abandonment,  for  reasous  given 
in  his  report,  of  that  part  of  the  present  project  which  provides  for  the 
construction  of  a  bulkhead  aloug  the  land-face  of  the  harbor,  and  sug- 
gests that,  at  least  for  the  present,  available  funds  be  applied  to  the 
full  development  of  the  present  harbor  by  repairs  to  the  piers  and 
dredging. 

July  1,  18H7,  amount  available   $C,586.J>4 

July  1,  1887,  amount  covered  by  existing  contracts   7,  tWl.  60 

14, 206, 14 

July  1,  1888,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,  1887   14.127.4:1 

..July  1,  1888,  balance  available   80. 71 

Amount  appropriated  by  act  of  August  11,  1888   15, 0OO.  00 

Amount  available  for  fiscal  year  ending  June  30,  1889   15,0s0. 71 


■ 


Amount  (estimated ;  required  for  completion  of  existing  project   i20, 000.  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30,  lSiH)  '-'0,000. 00 
Submitted  in  compliance  with  requirements  of  sections  8  of  river  aud 
harbor  acts  of  1866  and  1867. 

(See  Appendix  G  4.) 

6.  Ice-harbor  at  head  of  Delaware  Bay.  Delaware. — The  act  of  August 
2, 1882,  appropriated  $25,000  for  the  commencement  of  work  on  the  ice- 
harbor  at  the  head  of  Delaware  Bay,  to  include  the  removal  of  some 
sunken  piers,  the  remains  of  an  old  ice-harbor,  in  the  channel  east  of 
Reedy  Island,  Delaware. 

The  necessity  for  an  ice  harbor  at  the  head  of  Delaware  Bay  has  long 
been  recognized,  and  considerable  study  has  been  devoted  to  the  ques- 
tions of  location  and  general  plan  of  construction.  As  to  location,  the 
prevailing  judgment  would  place  the  ice  harbor  at  or  very  near  Listou's 
Point.  The  plan  of  construction  which  has  been  hitherto  proposed  in 
geueral  terms  provided  for  a  nearly  inclosed  area  by  means  of  a  barrier, 
to  protect  vessels  against  moving  ice.  This  barrier  was  to  consist  of 
irou  piles  placed  at  intervals  and  connected  with  an  iron  superstructure 
so  arranged  as  to  either  hold  or  ward  the  ice  from  the  area  withiu  the 
barrier.  The  cost  of  such  an  ice  harbor  has  beeu  variously  estimated 
at  from  $300,000  to  $400,000. 

In  the  opinion  of  the  officer  in  charge,  the  plan  of  detached  ice- 
breakers, as  heretofore  used  iu  all  the  ice  harbors  on  the  Delaware  River, 
is  preferable  to  that  of  an  inclosed  area,  which  latter  would  prevent  tbe 
broken  ice  from  escaping  from  the  harbor;  but  as  to  whether  these  ice 
breakers  should  consist  of  stone  piers,  or  pile  piers,  or  floating  pontous, 
requires  more  time  for  decision. 
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The  amount  expended  to  June  30, 1887,  was  $8,723.07,  of  which  $3,700 
iras  applied  to  the  removal  of  the  sunken  piers  back  of  Reedy  Island, 
as  provided  in  the  act  of  August  2, 1882,  making  the  appropriation  of 
$25,000.  The  balance  was  expended  in  surveys,  examinations,  and  pre- 
liminary studies. 

During  the  fiscal  year  endiug  June  30, 1888,  $1,216.37  was  expended 
for  office  expenses. 
No  appropriation  is  recommended  at  present  by  the  officer  in  charge. 


Joly  1.  ia?7,  amount  available  ,  $17,493.30 

Jaly  1.          amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  Julv  1,  1387   1/216.37 

July  1,  lc££,  balance  available   10,276.93 

(See  Appendix  G  5.) 


7.  Construction  of  iron  pier  in  Delaicare  Bay,  near  Lewes,  Delaware. — 
Tbe  original  project  for  this  work  proposed  the  construction  of  a  land- 
iog-pier  about  1,700  feet  in  length,  extending  from  the  shore  south  of 
the  breakwater  into  Delaware  Bay  to  a  depth  of  22  feet  at  mean  low 
water,  the  pier  to  consist  of  a  substructure  of  wrought-iron  screw-piles 
surmounted  with  a  timber  superstructure.  The  work  was  commenced 
in  1871  and  completed,  except  as  to  superstructure,  in  1880. 

The  amount  expeuded  to  June  30, 1887,  was  $368,375.06,  and  resulted 
in  the  construction  of  1,155  linear  feet  of  pier  21  feet  iu  width,  ami  546 
linear  feet  42  feet  in  width,  or  a  total  length  of  1,701  feet.  The  depth 
of  water  at  the  outer  end  of  the  pier-head  was  about  21  feet  at  mean 
low  water. 

During  the  fiscal  year  ending  June  30,  1888,  nothing  was  expended. 

During  tbe  gale  of  March  12, 1888,  five  of  the  wrought-irou  screw- 
piles  were  injured  by  the  collision  of  a  wrecked  schooner.  The  injury 
to  the  pier  was  limited  to  its  half  width  for  a  distance  of  about  125 
feet.  The  officer  in  charge  estimates  that  the  cost  of  repairing  this  in- 
jury will  probably  reach  $6,000. 

From  the  decayed  condition  of  the  timber  supestruction  it  is  not 
available  for  use  by  the  railroad  to  which  the  right  was  given  to  use 
tbe  pier  uuder  the  provisions  of  the  act  of  July  15,  1870. 

If  the  pier  is  to  be  reudered  available  for  the  general  purposes  of  the 
Government,  and  also  for  railroad  traffic,  as  contemplated  in  the  act 
above  referred  to,  the  officer  in  charge  recommends  the  replacing  of  the 
ptvaent  decayed  wooden  superstructure  by  permanent  iron- work  at  an 
estimated  cost  of  $93,000. 

Jnlv  1.  I>*r7,  amount  available,   f  124. 94 

Ja!y  l?  balance  available,   124.94 


i  Amount  (estimated)  rcqnired  for  completion  of  existing  project,   $15, 000. 00 

•  bubinitted  iu  compliance  with  requirements  of  sections  2  of  river  and 
f    barbor  acts  of  le»k>  and  1*07. 

(See  Appendix  G  6.) 

a  Delaware  Breakwater  Harbor,  Delaware. — Uuder  act  of  Congress, 
May  7,  1822.  $22,700  was  appropriated  for  a  survey  of  Delaware  Bay, 
uear  Caj>e  Henlopen,  for  the  purpose  of  determining  upon  the  site  for  a 
1iarbor  of  shelter.  In  1828  an  appropriation  of  $250,000  was  made  for 
commencing  the  work  uuder  a  plau  submitted  by  a  Board  of  Coinmis- 
noners  appointed  by  Congress. 

The  project  of  the  Board  contemplated  the  construction  in  the  concav- 
ity of  the  bay,  just  inside  Cape  Henlopen,  of  two  massive  works  on  the 
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pierres  j>erdues  or  riprap  system,  separated  by  an  interval  or  gap  of 
1,390  feet — the  greater,  called  the  breakwater,  to  afford  safe  anchorage 
daring-gales  from  the  north  and  east ;  the  other,  called  the  ice-breaker, 
to  protect  shipping  against  northwesterly  gales  and  the  heavy  drifting 
ice  of  the  bay. 

This  project  was  completed  iu  1S09,  under  aggregate  appropriations 
including  the  first  for  survey  of  #2.192,103.70.  The  stone  used  in  tin- 
work  amounted  to  892.528  gross  tons,  and  varied  from  one-quarter  of  a 
ton  to  7  tons  in  weight,  the  smaller  constituting  the  bulk  of  the  mass, 
the  larger  used  to  cover  the  exterior  slopes. 

As  completed  in  1809  the  breakwater  is  2.558  feet  long,  and  the  ice- 
breaker 1,359  feet  long  on  top.  The  average  width  on  top  is  22  feet, 
and  at  base  ICO  feet.  The  top  is  from  12  to  U  feet  above  mean  low- 
water. 

In  1882  a  project  was  adopted  for  closing  the  gap  between  the  break- 
water and  the  ice-breaker  by  means  of  a  random  stone  foundation  with 
a  concrete  superstructure.  The  random  stone  foundation  is  to  be  brou £b  t 
to  a  height  of  12  feet  below  low  water,  with  a  width  on  top  of  48  feet. 
The  concrete  superstructure  is  to  have  a  width  on  bottom  of  24  feet, 
rising  to  a  height  of  12  feet  above  mean  low  water,  with  a  width  on 
top  of  12  feet.   The  estimated  cost  of  this  project  was  $675,000. 

In  1883  and  1884  the  project  was  modified  by  providing  a  foundation 
of  brush  mattresses  for  the  random  stone  substructure,  and  omitting 
the  construction  of  a  pile  bridge  across  the  gap,  which  formed  part  of 
the  project  of  1882  for  closing  the  gap. 

From  the  beginning  of  the  work  in  1822  to  June  30,  1887,  the  total 
amouut  expended  was  $2,445,667.73,  of  which  #253,504.03  was  expeuded 
on  the  project  of  1882  for  closing  the  gap. 

The  officer  in  charge  calls  attention  to  the  fact  that  the  completion 
of  the  work  will  probably  cost  more  than  the  #418,750  estimated  in  the 
money  statement.  A  revision  of  the  estimate  should  be  postponed  until 
the  completion  of  the  foundation  which  is  in  progress. 

During  the  fiscal  year  ending  June  30, 1888,  $2,155.88  was  expeuded 
for  office  expenses  and  care  of  public  propertv.  The  total  expenditure 
to  June  30,  1888,  has  been  $2,447,823.61,  of  which  $255,719.91  has  been 
under  present  project. 


July  1,  1*57,  amount  available     $2,  0-."..  1>" 

July  I,  lSdd,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 

outstanding  July  1,  I8d7  .*   2,  lf»5.  8? 


July  1,  1886,  balance  available   530.0! 

Amount  appropriated  by  act  of  August  11,  Id-*   100, 000. 


Amount  available  for  fiscal  year  ending  June  30,  l«39   100, 530.  0 


Amount  (estimated)  required  for  completion  of  existing  project   MS,  7."0.  0 

Amount  thatcan  be  profitably  expended  inliscal  yeareudiug  J.iue30. 181J0  *200.  000.  (J 
Submitted  in  compliance  with  requirements  of  sections  "J  of  river  aud 
harbor  acts  of  1866  aud  1867. 

(See  Appendix  G  7.) 

9.  Rancocaa  River,  New  Jersey. — The  Kan  cocas  is  a  comparative! 
large  and  important  stream,  200  yards  wide  at  its  mouth,  aud  narrow 
to  about  400  feet  at  a  distance  of  8  miles  above.  As  is  usual  with  rivei 
entering  into  the  Delaware  Bay  and  River,  a  bar  exists  at  its  moutl 
difficult  to  treat  effectively  and  cheaply  on  account  of  the  liability  < 
the  cuts  to  close  up  unless  protected  by  deflecting  dikes.   There  is,  hov 
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ever,  a  low-water  navigable  depth  of  nearly  8  feet  over  this  bar  at  pres- 
ent. 

The  original  project  provided  for  a  low- water  channel  from  150  to  200 
feet  wide  and  6  feet  deep  at  low  water  to  Centreton,  7£  miles  above  the 
mouth,  and  eventually  a  5-foot  low-water  channel  to  Mount  Holly,  5$ 
miles  above  Centreton.  The  estimated  cost  of  the  whole  was  $82,000. 
The  amount  expended  up  to  June  30, 1887,  was  $19,899.91,  resulting  in 
the  construction  of  a  dike  from  the  head  of  Haraill's  Island  to  the  north 
hank  of  the  river,  and  a  6£-foot  low-water  channel  150  feet  wide  cut 
through  Coates'S  Bar. 

Notbing  was  expended  during  the  last  fiscal  year. 

Nothing  has  been  appropriated  by  last  river  and  harbor  act. 

Julv  1,  1887,  amount  available   $100. 09 

July  1,  1388,  balance  available   100.00 

(  Amount  (estimated)  required  for  completion  of  existing  project   62,000. 00 

'Submitted  in  compliance  with  requirements  of  sectious  2  of  river  and 
(    harbor  acts  of  1866  and  1867. 

(See  Appendix  G  8.) 

10.  Woodbury  Creek,  New  Jersey. — The  lower  part  of  Woodbury  Creek, 
from  its  mouth  to  the  Crown  Point  Road  Bridge,  is  considered  to  have 
sufficient  depth  of  water  at  high  stages  of  the  tide  for  the  needs  of 
□avigatiou.  The  portion  which  should  be  improved  is  the  reach  ex- 
tending from  this  bridge  to  the  Broad  Street  Bridge,  in  the  town  of 
Woodbury,  at  the  head  of  navigation.  At  low  tide  this  portion  of  the 
creek  is  almost  entirely  devoid  of  water,  but  the  range  of  tide  being 
betweeu  5  and  6  feet,  small  vessels  can  ascend  at  high  stages. 

The  project  of  1883  proposed  to  dredge  a  channel  affording  a  high - 
water  depth  of  8  feet  and  a  width  of  40  feet  from  Crown  Point  Road 
Bridge  to  Broad  Street  Bridge  in  the  town  of  Woodbury,  at  an  esti- 
mated cost  of  $15,000.  This  channel  when  once  made  is  to  be  main- 
tained by  the  parties  interested. 

The  i>artial  dredging  of  a  channel  being  of  no  commercial  value,  ex- 
penditores  have  been  withheld  to  await  further  appropriation  sufficient 
to  complete  the  dredging  as  far  as  Woodbury. 

July  1,  1887,  amount  available   |4, 549. 69 

July  1,  1888,  balance  available   4,549.69 

i  Amount  (estimated)  required  for  completion  of  existing  project   10,500. 00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
/     harbor  acts  of  1866  and  1867. 

(See  Appendix  G  9.) 

11.  Mantua  Creek,  New  Jersey. — The  original  project  for  this  improve- 
ment contemplates  the  construction  of  a  low-water  channel  10  feet  deep 

"  SO  feet  wide  at  the  mouth  of  the  creek,  which  is  to  diminish  to  4 
in  depth  and  40  feet  in  width  at  the  town  of  Mantua,  situated 
11  miles  from  the  mouth,  at  an  estimated  cost  of  $35,000. 
The  stream  in  its  natural  condition  possesses  good  depth  of  water  for 
i  distance  of  3  or  4  miles  from  the  Delaware  River,  having  a  low- water 
'irplh  of  0  feet  throughout  this  distance.  Above  this,  however,  the 
channel  depth  slowly  diminishes,  until  at  Mantua  there  is  a  low-water 
depth  of  only  2  feet. 

Xo  money  has  yet  been  expended  on  the  work,  and  since  whatever 
dredging  done  here  would  not  be  permanent,  no  further  appropriation 
m  recommended. 
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July  1,  1887,  amount  available   $3,000.00 

July  1, 1888,  balance  available   3, 000. 00 


i 


Amount  (estimated)  required  for  completion  of  existing  project   32,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  I860  and  18G7. 

See  Appendix  G  10.) 

12.  Raccoon  River,  New  Jersey. — This  river  has  a  high-water  width  at 
its  month  of  about  450  feet,  gradually  diminishing  to  100  feet  at  Swedes- 
borough,  about  9£  miles  up  stream.  There  is  a  good  4-foot  low-water 
channel,  and  a  high-water  channel  of  from  9  to  10  feet  from  the  mouth 
of  the  river  to  more  than  half  the  distance  to  Swedesborough.  The 
serious  and  extensive  obstructions  are  found  within  2  miles  of  that 
town.  There  are  four  bridges  across  the  stream.  Two  of  these  arc 
located  at  Bridgeport,  about  2  miles  above  the  mouth  of  the  river,  and 
the  other  two  at  Swedesborough.  The  lower  one  of  the  two  latter  is 
the  Swedesborough  Railroad  Bridge,  and  barges  can  passuuder  it.  The 
upper  one  is  the  Main  Street  Bridge,  and  is  the  head  of  navigation. 

The  project  submitted  with  the  report  on  the  survey,  dated  February 
20,  1883,  contemplates  making  the  navigation  up  to  Main  Street  Bridge 
in  Swedesborough  more  safe  and  less  difficult  for  the  class  of  vessel* 
now  navigating  the  stream  by  dredging,  at  an  estimated  cost  of  $18,000 

The  sum  of  $757.23  was  expended  up  to  June  30, 1883,  for  surveys 
and  nothing  since,  the  balance  on  hand  being  held  to  await  further  ap 
propriation. 

July  1,  1887,  amount  available   $2, 242.  T 

July  1,  1888,  balance  available   2, 242.  T 


S 


Amount  (estimated)  required  for  completion  of  existing  project   16, 000. 0 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  G  11.) 

13.  Salem  River,  New  Jersey. — The  original  navigable  capacity  of  thi 
stream  was  G  feet  at  low  water  over  the  bar  in  Salem  Cove,  and  3  to 
feet  at  low  water  on  the  shoals  at  Biddle's  Landing. 

The  originally  adopted  project  consisted  in  dredging  an  8-foot  lo\i 
water  channel  as  wide  as  the  vessels  needed,  through  the  bar  in  Salei 
Cove.  Subsequently  the  work  was  changed  to  the  shoals  in  the  cans 
and  river  above  the  latter. 

The  amount  expended  to  June  30, 1887,  was  $13,009.34,  resulting  in 
low- water  channel  8  feet  deep  and  110  feet  wide  through  the  bar  i 
Salem  Cove,  and  a  channel  60  feet  wide  and  from  0  to  7  feet  deep  at  lo 
water  from  the  head  of  the  canal  to  a  point  about  200  feet  above  Bidille 
Landing. 

Nothing  was  expended  during  the  fiscal  year  ending  June  30, 18SS. 

The  estimated  amount  required  to  complete  the  work  according  to  tl 
existing  project,  that  is,  to  Hoxie's  Landing,  is  $4,000.  If  the  imj>ro\ 
ment  is  carried  up  to  Sharptown  the  amouut  would  be  $37,000. 

July  1,  1887,  amount  available   ft,  4iW). 

Jnly  1,  1888,  balance  available   1,4VH>. 


i 


Amonnt  (estimated)  required  for  completion  of  existing  project   4, 1 

Submitted  in  compliance  with  requirements  of  sectious  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  G  12.) 


14.  Cohansey  Creek,  Neic  Jersey.— Cohansey  Creek,  in  its  original  c« 
dition,  was  navigable  to  Bridgeton,  20  miles  above  its  mouth,  throu 
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a  tortuous  chanDel  of  ample  depth.  The  obstructions  to  its  free  navi- 
gation were  found  at  Bridgeton  nnd  at  its  mouth,  where  the  creek  dis- 
charged across  a  soft  mud-bar  without  auy  well-defined  channel.  The 
gas  and  water  mains  of  the  city  of  Bridgeton  cross  the  creek  at  Broad 
street,  at  a  level  of  only  4  feet  below  low  water,  and  prevent  the  further 
deepening  of  the  channel  above  them.  In  the  event  of  the  city  author- 
ities lowering  the  pipes  to  a  proper  depth,  the  amount  required  to  com- 
plete the  project  by  carrying  a  6-foot  low-water  channel  to  the  Nail 
Works  Bridge  would  be  about  $5,600. 

The  original  project  contemplated  the  construction  of  a  channel  at 
Bridgeton  130  feet  wide  and  4  feet  deep,  at  a  total  cost  of  $30,000.  This 
was  modified  to  reduce  the  width  to  80  feet,  and  to  increase  the  depth 
at  mean  low  water  to  7  feet  from  the  lower  steam-boat  landing  to  the 
bridge,  and  above  that  point  to  5  feet.  This  project,  as  again  amended 
in  June,  1880,  contemplates  bringing  the  7-foot  low-water  channel  from 
deep  water  below  the  lower  steam-boat  landing  upward  as  far  as  the 
Commerce  Street  Bridge,  and  thence  to  the  Nail  Works  Bridge  a  low- 
water  channel  of  6  feet,  the  channel  to  be  100  feet  wide  at  its  lower  end 
and  to  decrease  to  50  feet  at  the  upper  bridge. 

The  total  amount  expended  to  June  30, 1887,  was  $30,000.  The  7- 
foot  low- water  chanuel  has  been  widened  and  straightened,  and  it  is 
now  90  feet  wide  between  the  upper  and  lower  steam-boat  wharves,  aud 
70  feet  above  that  to  the  bridge. 

i  Amount  (estimated)  required  for  completion  of  existing  project   $5,500.  00 

{  Submitted  in  compliance  with  requirements  of  sections  2  of  river  aud 
(    harbor  acts  of  1866  and  1807. 

(See  Appendix  G  13.) 

15.  Removal  of  wrecks  from  Delaware  Bay  and  River. — During  the  past 
fiscal  year  the  obstructing  parts  of  the  wreck  of  the  schooner  David 
Lee,  ly  ingnear  Fourteen  Foot  Bank  Light,  Delaware  Bay,  were  removed. 


Joly  1.  1367,  amount  available   $2,290.00 

Jaly  1.  13*^,  amouut  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1, 18d7   1,531.96 


July  1,  1888, balance  available   758.62 

(See  Appendix  G  14.) 


1C.  Removing  sunken  vessels  or  craft  obstructing  or  endangering  naviga- 
tion.— During  the  past  fiscal  year  the  following  wrecks  were  removed 
under  the  provisions  of  the  act  of  June  14,  1880:  The  schooner  O.  H. 
Bent,  from  Delaware  Breakwater  Harbor,  and  the  steamer  Blanche  Hen- 
drrnon.  from  the  port  of  Philadelphia.  After  being  raised  the  latter  was 
sold  at  public  auction  for  the  sum  of  $570. 

(See  Appendix  G  15.) 

17.  Surrey  of  harbor  at  Atlantic  City,  New  Jersey.— The  report  of  the 
Board  of  Engineers  upon  this  subject  was  submitted  uuder  date  of 
May  31,  1887,  aud  is  to  be  found  in  the  Report  of  the  Chief  of  Engi- 
&e**rs»for  1887,  pages  815-819. 

Daring  the  past  fiscal  year  the  maps  and  data  of  the  survey  aud  re- 
port were  assembled  aud  placed  on  the  office  files. 


-Taly  1,  1887,  amount  available   $2, 798. 32 

Jsly  1,  1888,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
oautanding  July  1,  1887    1,217.93 


Jaly  1, 1888,  balance  available   1, 580. 39 

(See  Appendix  G  16.) 
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18.  United  States  Commission  Advisory  to  the  Board  of  Harbor  Commie 
sioners  of  Philadelphia,  Pennsylvania.— The  United  States  Com  mission 
Advisory  to  the  Board  of  Harbor  Commissioners  of  Philadelphia  have 
had  nnder  consideration  the  establishment  of  the  Port- Wardens7  lines. 
Daring  the  past  fiscal  year  the  Port- Wardens'  line  from  Bridesburg  to 
the  tipper  limits  of  the  city  on  the  Delaware  River  front  were  fixed  by 
the  Commission  and  adopted  by  the  municipal  authorities. 

The  Commission  was  requested  to  rei>ort  upon  the  problem  of  the 
removal  of  Smith's  and  Windmill  Islands  aud  adjacent  shoals  for  the 
purpose  of  extending  the  wharves  ou  the  Pennsylvania  side  of  the  river. 
Their  report  on  this  subject,  submitted  under  date  of  December  15, 1SS7, 
expresses  the  belief  that  it  would  be  feasible  to  advance  the  Port- War- 
dens' line  300  feet  in  the  ceuter  of  the  city  front  on  the  Delaware  River, 
provided  certain  modifications  were  made  in  the  harbor,  including  the 
removal  of  Smith's  and  Windmill  Islands  and  the  shoals  adjacent 
thereto  and  a  portion  of  Petty's  Island. 

(See  Appendix  G  17.) 

EXAMINATIONS  AND  SURVEY  FOR  IMPROVEMENTS,  TO  COMPLY  WITH 
REQUIREMENTS  OF   THE    RIVER    AND   H ARDOR  ACT   OF  ArCfXJST 

0,  1886. 

It  appeariug,  after  preliminary  examination,  that  the  locality  was 
worthy  of  improvement,  Lieutenant-Colonel  ltol>ert,  Corps  of  Engi- 
neers, was  charged  with  the  survey  of  the  thoroughfare  running  back  of 
the  ocean  from  Cape  May  to  the  Great  Bay  north  of  Atlantic  City^  N.  J., 
the  results  of  which  were  transmitted  to  Cougress  and  printed  as  House 
Ex.  Doc.  No.  306,  Fiftieth  Congress,  first  session. 

(See  Appendix  G  18.) 

IMPROVEMENT  OF  HARDORS  AND  RIVERS  IN  THE  STATES  OF  DELA 
WARE  AND  MARYLAND,  AND  OF  MAURICE  RIVER,  NEW  JERSEY, 
OF  THE  INLAND  WATER-WAY  FROM  CHINCOTEAGUE  BAY,  VIRGINIA 
TO  DELAWARE  BAY. 

Engineer  in  charge,  Mr.  William  F.  6mith,  United  States  Agent. 

1.  Maurice  River,  New  Jersey. — The  entrance  of  this  river  into  th 
Delaware  Bay  has  a  low- water  depth  of  5  feet.   From  its  month,  to 
point  4  miles  below  Millville,  N.  J.,  the  head  of  navigation,  there  is 
navigable  channel  varying  in  depth  from  10  feet  to  20  feet,  and  froi 
thence  to  Millville  the  channel  originally  had  an  average  depth  of  2 
feet  at  low  water.   The  tide  rises  6.1  feet. 

The  original  project  adopted  for  this  improvement  is  to  construct,  b 
dredging,  a  0-foot  low- water  navigation  from  the  mouth  of  the  river  t 
Millville,  and  a  4-foot  low-water  navigation  along  the  front  of  the  towi 
the  width  of  channel  to  be  100  feet. 

The  estimated  cost  was  $112,000.  The  amount  expended  to  the  elo; 
of  the  liscal  year  ending  June  30,  1887,  is  $20,032.74,  and  at  that?  da 
a  channel  had  been  dredged  to  a  depth  varying  from  o  to  0  feet  at  lo 
water,  from  50  to  100  feet  in  width,  including  a  cut  off  through  \\ 
point  of  laud  at  Silver  Run,  through  which  the  right  of  way  was  j^i  v< 
to  the  United  States  free  of  cost.  This  cut-off  shortened  the  distau 
in  the  4  miles  of  river  under  improvement  1,300  feet. 

The  work  was  advertised  for  continuing  the  improvement,  uuiler  t] 
appropriation  of  August  5,  188G.   The  amount  expended  during  tl 
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fiscal  year  ending  June  30,  1888,  is  $4,952.42,  resulting  in  increasing 
the  width  of  the  channel  from  60  feet  to  100  feet  at  bottom,  a  distance 
of  3,050  feet,  giving  a  depth  of  6  feet  at  low  water.  The  100- toot 
channel  has  been  extended  to  within  5,350  feet  of  the  head  of  naviga- 
tion. 

Jnk  1, 1887,  amount  available   ?4,  \h>7. 

JolV  1. 1688,  amount  oxpended  during  fiscal  year,  exclusive  of  liabilities 
obtaUDding  July  1,  1«*7    4, 952. 42 

July  1, 1888,  balance  available   14. 84 

Amount  appropriated  by  act  of  August  11, 1868   10, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  l*ei*   10, 014. 84 

{Amount  (estimated)  required  for  completion  of  existing  project   77,000.00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30,  l^Ki  20, 000. 00 
Submitted  iu  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  186b"  aud  1*67. 

(See  Appendix  HI.) 

2.  Wilmington  Harbor,  Delaware. — The  entrance  of  this  harbor  from 
the  Delaware  River  had  originally  but  9  feet  low- water  draught.  The 
original  project  for  this  improvement  was  for  the  attainment  of  a  12- 
foot  low-water  navigation  at  the  entrance ;  this  work  continued  from 
1871  to  1880. 

Iu  1880  a  modified  project  was  adopted,  the  object  of  which  is  to  give 
a  15-foot  low- water  navigation  from  the  entrance  to  the  Delaware  Rail- 
road Bridge.  In  1884  the  project  was  again  amended,  which  provided 
for  an  additional  length  of  322  feet  to  the  jetty.  The  condition  of  the 
harbor  iu  1880  was  as  follows : 

From  the  entrance  and  to  the  city  of  Wilmington,  Del.,  a  12-foot  low- 
water  navigation  existed.  Between  Third  aud  Market  Street  bridges, 
1000 feet,  covering  the  main  city  front,  the  12- foot  navigation  continued 
with  a  reduced  width  averaging  about  50  feet,  aud  a  15-foot  low-water 
depth  existed  about  one-fourth  of  the  distance.  Between  Market  Street 
and  the  Delaware  Western  Railroad  Bridge  the  channel  increases  in 
both  dimensions,  with  numerous  soundings  over 20 feet  and  an  average 
width  of  100  feet.  The  depth  thence  to  the  Pulp  Works  was  from  9  to 
11  feet,  aud  thence  to  the  Delaware  Railroad  Bridge  the  depth  remains 
about  the  same,  with  the  exception  of  a  distance  of  2,000  feet  below 
Daponts  powder  wharf,  over  which  the  average  low  water  is  4  to  5 
feet  During  the  present  fiscal  year  the  dredging  was  continued  from 
a  point  6,200  feet  inside  the  month  of  the  harbor  to  the  end  of  the  jetty, 
acavating  the  channel  75  feet  wide  and  15  feet  deep  at  mean  low 
water.  This  was  completed  in  July,  and  work  was  suspended  for  want 
of  funds. 

The  total  amount  expended  to  close  of  the  fiscal  year  ending  June 
1S88,  is  $255,028.57,  ami  has  resulted  in  securing  a  channel  75 
feet  in  width  and  15  feet  in  depth  at  mean  low  water  (except  at  two 
places  where  the  material  is  very  soft  and  the  channel  has  filled  to  10 
fcet)  from  the  entrance  of  the  harbor  to  Market  street,  and  excavating 
a  channel  from  Market  Street  Bridge  to  the  Pulp  Works,  a  12-foot  low- 
water  navigation.  No  work  having  been  done  and  no  examination 
made  above  Market  Street  Bridge  during  the  year,  the  condition  of  the 
&foot  chanuel  dredged  there  is  unknown.  The  amount  available  and 
Tbat  asked  for  the  fiscal  year  ending  June  30,  1890,  if  appropriated,  will 
he  applied  to  continuing  the  improvement  in  accordance  with  the  pro- 
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ject  adopted.   The  amount  estimated  to  maintain  the  improvement  is 
from  $5,000  to  $10,000  annually. 

July  1 , 1887,  amount  available   $8, 199. 26 

J nlv  1, 1888,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 

outstanding  July  1, 1887    6, 033. 00 

July  1, 1888,  balance  available   2, 166. 21 

Amount  appropriated  by  act  of  August  11, 1888    30, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1389   32, 166. 21 

f  Amount  (estimated)  required  for  completion  of  existing  project   117, 6:*4.00 

J  Amount  thatcan  be  profitably  expended  in  fiscal  vear  ending  June 30, 1890  50,000.00 
"|  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

t    harbor  acts  of  1866  and  1867. 

(See  Appendix  H  2.) 

3.  Ice-harbor  at  Kew  Castle,  Delaware. — The  original  project  for  this 
improvement  was  to  build  stone  piers  in  the  Delaware  kiver  at  New 
Castle,  Del.,  to  provide  a  harbor  of  refuge  for  vessels  during  the  ice 
season. 

The  piers,  eight  in  number,  have  been  completed,  and  the  area  of 
the  harbor  dredged  to  a  depth  of  18  feet  at  mean  low  water. 

During  the  fiscal  year  the  work  done  consisted  in  repair  of  damages 
to  one  of  the  piers  caused  by  collision  from  a  vessel,  and  placing  rip 
rap  around  the  bottom  of  two  piers  to  prevent  scouring.  Anion m  ex- 
pended during  the  current  fiscal  year  is  $S53.20.  One  of  the  piers  is 
in  a  most  insecure  condition  and  requires  rebuilding,  and  the  dredging 
should  also  be  extended  beyond  the  piers  to  produce  a  current  through 
the  harbor  to  prevent  filling,  and  the  amount  asked  for  the  fiscal  year 
June  30, 1890,  if  appropriated,  will  be  applied  to  this  object.  The  total 
amount  asked  for  should  be  available  before  the  work  of  rebuilding  the 
pier  has  commenced. 

July  1,  1887,  amount  available   $3T»3.  20 

July  1,  1S8-J,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,  lr?87   853.  2d 

Amount  appropriated  by  act  of  August  11,  1383   7, 500.  Oi 

( Amount  (estimated)  required  for  completion  of  existing  project   8,  100.  i\ 

)  Amount  that  can  be  profitably  expeuded  in  fiscal  yearending  June  30, 1890     8,  100.  Oi 
\  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
I    harbor  acts  of  136(5  aud  1367. 

(See  Appendix  H  3.) 

4.  Duck  Creek,  Delaware. — In  its  original  condition  this  stream  wa: 
obstructed  by  a  bar  at  its  entrance,  having  3  feet  draught  at  low  water 
and  betweentbe  month  and  Smyrna,  the  head  of  navigation,  there  ex 
isted  nine  shoals  with  a  minimum  depth  of  2.5  feet. 

The  original  adopted  project  was  to  excavate  a  channel  throng^U  th 
bar  at  the  mouth  S  feet  in  depth  at  mean  low  water,  aud  100  feet  i: 
width,  aud  to  remove  the  shoals  by  dredging  to  the  same  depth  as  fa 
as  Smyrna. 

In  compliance  with  the  act  of  August  5,  18S6,  a  survey  was  made  c 
this  stream,  aud  a  modified  project  with  estimate  of  cost  of  improve 
ment  was  submitted  (see  Annual  Report  of  Chief  of  Engineers  for  188' 
page  $00).  It  is  deemed  at  preseut  that  a  channel  60  feet  wide  and 
feet  deep  at  meau  low  water  inside  the  creek,  and  at  the  entrance 
channel  100  feet  wide  aud  7  feet  iu  depth  at  mean  low  water,  is  sufficier 
for  the  needs  of  commerce. 

The  estimated  cost  of  the  dredging  is  $37,365.20.    It  is  barely  poss 
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■ 

We  tbiit  annual  dredging  to  the  amount  of  10,000  cubic  yards  may  keep 
a  practicable  channel  over  the  bar  100  feet  wide. 

A  more  permanent  improvement  would  require  the  construction  of  a 
jetty  2.000  feet  in  length,  which  would  cost,  of  wood,  $20,000  ;  of  stone, 
♦03.303.20. 

la  1880  and  1881  $10,000  was  expended  in  dredging  a  channel  through 
tbe  bar  at  the  entrance  to  8  feet  in  depth  at  mean  low  water,  but  the 
survey  of  1887  shows  the  work  had  filled  to  4£  feet. 

The  citizens  have  spent  $6,500  in  dredging  inside  the  creek. 

Amount  appropriated  by  act  of  August  11,  1888   $10,000.00 

( Amount  (est  imated)  required  for  completion  of  existing  project   27, 365.  '20 

i  Amount  t  bat  can  be  profitably  expended  in  fiscal  year ending  June 30, 1890   10, 000. 00 
{Submitted  in  compliance  with  requirements  of  sections  9  of  river  and 
I   harbor  acts  of  1866  aud  1807. 

(See  Appendix  H  4.) 

3.  St.  Jones  River,  Delaware. — Before  the  improvement  of  this  river 
was  commenced  the  entrauce  from  the  Delaware  River  had  only  2  feet 
of  water  on  it  at  mean  low  tide. 

From  the  mouth  to  Lebanon  there  existed  only  a  4-foot  low- water 
navigation,  and  from  thence  to  Dover  2.5  feet  at  low  water. 

Many  bends  also  interfered  with  navigation,  and  between  Lebanon 
and  Dover  navigation  was  obstructed  by  overhanging  trees. 

The  original  project  adopted  lor  the  improvement  provided  for  a  6- 
foot  low- water  navigation  by  excavating  a  channel  through  the  bar  at  the 
entrance  100  feet  wide,  to  be  protected  by  a  jetty ;  to  remove  the  shoals 
and  make  several  cut  oft's,  by  dredging,  between  the  mouth  of  the  river 
and  Dover,  and  in  1887  the  project  was  amended  to  include  removal  of 
overhanging  trees  from  the  banks  of  the  river.  During  the  fiscal  year 
ending  June  30,  1888,  a  channel  40  feet  wide  and  6  feet  deep  at  mean 
low  water  was  completed  from  a  point  about  one  fourth  of  a  mile  below 
Dover  to  that  place  aud  a  turning-basin  excavated :  through  the  bar 
at  tbe  entrauce  to  the  river  a  chanuel  40  feet  wide  and  4  feet  deep  at 
low  water  was  excavated  a  length  of  1,050  feet.  The  appropriation 
being  about  exhausted,  the  citizens  interested  in  the  navigation  em- 
ployed the  dredging  company  to  extend  this  chauuel  1,350  feet  further, 
for  which  they  paid  from  their  private  funds.  Th«*  bauks  were  also 
cleared  of  overhanging  trees  between  Lebanon  and  Dover.  To  the 
close  of  the  fiscal  year  ending  Juue  30,  1888,  $24,999.64  have  been  ex- 
pended in  all  on  this  improvement,  and  has  resulted  in  giviug  a  4-foot 
low  water  navigation  over  the  entrance  to  the  river  and  a  0-foot  low- 
water  navigation  thence  to  Dover,  the  head  of  navigation,  distance 
about  21  miles.  A  steamer  makes  regular  trips  between  Dover  and 
Philadelphia,  and  the  railroad  freight  rates  have  been  considerably  re 
duced. 


July  1,  1887,  amount  available   1*2,245. 86 

Julv  1,  13UB,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,  18-J7    2,245. 50 


JoJy  1.  1888,  balauce  available   .36 

Amount  appropriated  by  act  of  August  1 1 ,  1888   15, 000. 00 


Amount  available  for  fiscal  year  ending  June  30,  1889   15, 000. 36 


Amount  (estimated)  required  for  completion  of  existing  project   20, 000. 00 

Amount  that  can  be  profitably  ex  pended  in  fiscal  year  ending  June30, 1890  10,000.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  IT  5.) 
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6.  Mispillion  Creek.  Delaware— This  stream  has  a  width  of  about  90 
feet  at  Milford,  the  head  of  navigation,  increasing  to  240  feet  at  its  mouth. 
The  entrance  from  Delaware  Bay  had  a  depth  of  1£  feet  at  mean  low 
water,  and  between  the  mouth  and  Milford  were  several  shoals  having 
a  depth  from  4  to  5  ieet  over  them. 

The  original  project  was  to  make  a  G  foot  low-water  navigation  with 
a  width  of  40  feet  from  the  mouth  to  the  head  of  navigation.  This  proj- 
ect was  amended  in  1881  to  include  the  improvement  of  the  entrance 
from  Delaware  Bay,  providing  a  4-foot  low- water  navigable  entrance. 
The  tide  rises  U  feet  at  the  entrance  and  2£  feet  at  Milford. 

The  amount  expended  to  the  close  of  the  fiscal  year  ending  June  30, 
1888,  is  $13,500.  This  amount  waa  applied  to  dredging  the  sboals  be- 
tween the  month  of  the  river  and  Milford  to  a  depth  of  6  feet  at  mean 
low  water,  and  the  work  done  was  of  much  benetit  to  the  ship-building 
and  commercial  interests  of  the  locality. 

Nothing  has  been  doue  since  1883  for  want  of  funds,  and  the  condi- 
tion of  the  stream  at  present  is  unknown  for  the  same  reason. 

Amount  appropriated  by  act  of  August  11,  1888   $%  500. 00 

S Amount  (estimated)  required  for  completion  of  existing  project   Bft,  000.  00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  H  6.) 

7.  Broadkiln  River,  Delaware. — Before  any  improvement  was  made  in 
this  river  the  channel  was  narrow,  shallow,  and  tortuous,  and  nearly 
dry  at  its  entrance  into  Delaware  Bay  at  low  water,  and  navigable  for 
only  small  crafts.  The  original  project  adopted  for  the  improvement 
proposed  giving  a  6-foot  low-water  navigation  from  Delaware  Bay  to 
Milton,  the  head  of  navigation. 

The  amount  expended  to  the  close  of  the  fiscal  year  ending  June,  30, 
1887,  is  $25,000,  which  resulted  in  giving  a  channel  6  feet  in  depth  at 
mean  low  water,  and  in  no  place  less  than  40  feet  in  width  from  the  moath 
of  the  river  to  Milton. 

The  benefit  due  to  the  improvement  is  the  saving  in  time  of  two  to 
three  days  in  passing  from  the  mouth  to  Milton.  There  were  no  ope  ra- 
tions during  the  fiscal  year  ending  June  30, 1888,  for  want  of  funds,  and 
for  the  same  reason  the  condition  of  the  river  at  that  date  is  unknown. 

The  total  amount  that  has  been  appropriated  for  this  river  is  $25,000. 
The  amount  asked  for  the  fiscal  year  ending  June  30,  1890,  if  appro- 
priated, will  be  applied  to  the  improvement  of  the  entrance  with  a  view 
to  attaining  a  6-foot  low- water  navigation. 

Amount  appropriated  by  act  of  August  11,  1888    $10,  OOO.  OO 

f  Amount  (estimated)  required  for  completion  of  existing  project   21, 500.  00 

J  Amount  thatcan  be  profitably  expended  in  fiscal  year  ending  June  30, 1890   10,  OOO.  00 
l  Submitted  in  compliance  with  requirements  of  sections  'Z  of  river  and 
[.    harbor  acts  of  I860  and  1867. 

(See  Appendix  H  7.) 

8.  Indian  River,  Delaware. — This  river  originally  was  available  for 
only  2  feet  navigation  at  meau  low  water.  The  original  project  for  the 
improvement  contemplates  dredging  a  channel  80  feet  wide  and  4  feet 
deep  through  u The  Bulkhead,"  thence  straight  to  the  iulet,  and  pro- 
tecting it  by  the  construction  of  a  dike  on  its  northern  side.  The  cost 
was  estimated  at  $50,000. 

The  amount  expended  up  to  the  close  of  the  fiscal  vear  ending  June 
30,  1888,  is  $10,000.    A  channel  was  dredged  through  the  Bulkhead 
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Sboal  4  feet  in  depth,  with  a  width  of  80  feet  for  two-thirds  of  the 
length,  and  GO  feet  in  width  for  the  other  one  third.  It  is  reported  that 
the  channel  filled  np  soon  after  it  was  made,  and  no  benefit  was  derived 
from  the  improvement. 

No  work  has  been  done  on  this  improvement  since  1883  for  want  of 
funds. 

The  dredging  will  cost  more  than  the  original  estimate,  aud  should 
the  work  be  continned  the  appropriation  should  be  sufficient  to  con- 
struct the  protecting  work  as  well  as  to  excavate  the  channel,  to  derive 
aoy  benefit  from  the  improvement. 

C  Amount  (estimated)  required  for  completion  of  existing  project  $50,000.00 

?  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
f      barbor  acts  of  lb66  and  1667. 

(See  Appendix  H  8.) 

0.  Inland  water -way  from  Chincoteague  Bay,  Virginia,  to  Delaware  Bay, 
at  or  near  Leices,  Deiatcare.—The  project  adopted  for  this  improvement 
is  to  connect,  by  dredging,  the  natural  waters  between  Chincoteague 
Bay,  Virginia,  aud  Delaware  Bay,  Delaware,  forming  a  continuous 
water-way  70  feet  wide  at  bottom  and  6  feet  in  depth  at  mean  low  water. 

The  route  was  surveyed  in  1884,  and  the  report  is  contained  in  the 
Annual  Report  of  the  Chief  of  Engineers,  1885. 

The  act  of  August  5,  1886,  appropriated  $18,750  for  the  commence- 
ment of  the  improvement,  and  directed  the  sum  44  to  be  used  from  Chin- 
coteague Bay  to  Indian  River  Bay/* 

The  Delaware  legislature  passed  an  act  in  1887  providing  for  the  pur- 
chase of  the  right  of  way  and  donating  the  same  to  the  United  States. 
The  work  will  be  commenced  as  soon  as  the  title  to  the  lands  needed 
for  the  right  of  way  has  been  approved  at  the  Department  of  Justice. 

The  total  amount  expended  to  the  close  of  the  fiscal  year  ending  June 
30,  1888,  is  $821.41,  which  was  applied  to  surveys  to  locate  the  route 
between  Assawamom  Bay  and  Indian  River  Bay. 


Jaly  I,  1**7,  amount  available  $17,946.57 

JniV  1,  1666,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 

ontstaudiug  July  1,  1667   17. 9e 


Jul  v  1,  1666,  balance  available   17, 59 

Amount  appropriated  by  act  of  August  11, 1666   50, 000. 00 


Amount  available  for  liscal  year  ending  June  30,  18«9    67, 928. 59 


f  Amount  (estimated)  required  for  completion  of  existing  project  2dl,2">0.00 

J  Amotintthatcanl)eprontablyexpendedinnscalyearendingJnne30, 1890  50,000.00 
i  Submitted  in  compliance  with  requirements  of  sections  2  of  river  aud 
I    harbor  acts  of  1666  and  1867. 

See  Appendix  H  9.) 

10.  Susquehanna  River  above  and  below  Havre  de  Grace,  Maryland. — Be- 
fore the  improvement  of  this  river  it  was  obstructed  by  two  shoals 
between  the  light-house  at  Havre  de  Grace  and  Spesutia  Island,  over 
which  the  depths  were  only  5  feet  and  G  feet  at  mean  low  water ;  and 
above  Havre  de  Grace,  near  Watson's  Island,  the  channel  was  too  nar- 
row for  the  ice  to  pass  oil',  which  caused  dangerous  ice  gorges. 

The  original  project  adopted  for  the  improvement  was  for  a  12-foot 
low-water  navigation,  and  in  1882  it  was  amended,  the  object  being  to 
afford  a  15-foot  low-water  navigation  below  Havre  de  Grace.  Above 
Havre  tie  Grace  the  project  has  been  to  iucrease  the  width  and  depth 
of  the  channel  near  Watson's  Island,  to  prevent  ice-gorges. 

The  amount  expended  to  the  close  of  the  fiscal  year  ending  June  30, 
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1887,  is  $148,890,  aud  at  that  date  tbe  channel  above  Havre  de  Grace, 
near  Watson's  Island,  had  been  increased  400  feet  in  width  at  the  upper 
end  of  the  shoal,  aud  300  feet  at  the  lower  end  of  the  shoal. 

There  has  been  no  work  done  on  the  shoals  below  Havre  de  Grace 
since  1885,  as  Congress  directed  the  last  appropriations  to  be  all  spent 
above,  and  the  condition  of  the  channel  is  not  known  at  this  date. 

Amount  appropriated  by  act  of  August  11, 188d  $10,000.00 

t Amount  (estimated)  required  for  annual  dredging   10.000.00 

J  Amounttbatcanbeproliiablyexpendediu  liscal  year  ending  Juue30, 1890  10,000.00 
i  Submitted  in  compliance  with  requrrcnieut.s  of  sections  it  of  river  and 
I   harbor  acts  of  1«66  and  1867. 

(See  Appendix  H  10.) 

11.  Fairlee  Creek  or  Inlet,  Maryland. — This  is  a  new  work.  An  ex- 
amination and  survey  was  made  in  compliance  with  the  requirements  of 
the  river  and  harbor  act  of  August  5, 1886,  and  printed  as  Appendix  H 
of  the  Report  of  the  Chief  of  Engineers  for  1887. 

The  improvement  proposed  is  the  removal  of  the  bar  by  dredging  to  7 
feet,  which  is  the  least  efficient  depth,  at  an  estimated  cost  of  83,545.75, 
and  the  dredging  of  a  channel  7  feet  deep  and  100  feet  wide  from  the 
mouth  to  the  turning  basin,  at  an  estimated  cost,  including  coutingen 
cies,  of  about  812,000,  making  an  aggregate  of  $15,558. 

The  river  and  harbor  act  of  August  11,  1888,  appropriates  for  the 
improvement  $5,000,  and  a  farther  sum  of  $11,000  may  be  profitably 
expended  in  continuing  it  during  the  fiscal  year  ending  June  30,  1890.* 

Amount  appropriated  by  act  of  August  11, 1888   $5, 000. 00 

(  Amount  (estimated)  required  for  completion  of  existing  project   10, 5^-*.  00 

]  Amount  that  can  be  protitably  expended  in  fiscal  year  ending  ^une  30, 1890   11, 000. 00 
\  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
I    harbor  acts  of  I860  and  1867. 

12.  Corsica  Creek,  Maryland.— Before  the  improvement  of  this  stream 
it  was  navigable  for  steamers  only  as  far  as  Hooper's  Landing;  from 
thence  to  Centrevillo  freight  was  transported  by  lighters. 

The  originally  adopted  project  for  this  improvement  proposed  to 
construct,  by  dredging,  a  channel  100  feet  wide  and  8  feet  deep  at  mean 
low  water  from  Hooper's  Lauding  to  the  town  of  Cent  re  vdle,  and  to 
excavate  a  turning  basin  at  the  terminus. 

The  total  amount  expended  to  the  close  of  the  present  fiscal  year  is 
$20,000,  and  has  resulted  in  giving  a  channel  100  feet  wide  at  bottom 
and  S£  feet  in  depth  at  low  water  from  a  point  2,300  feet  above  Hooper's 
Lauding  to  Clark's  Wharf;  a  cut  of  GO  feet  was  taken  off  the  point  op- 
posite the  wharf;  from  thence  to  the  county  bridge,  1,000  feet,  a  chan- 
nel was  excavated  75  feet  wide  aud  8J  feet  deep  at  low  water,  and  tbe 
turning  basin  dredged  there.  The  channel  excavated  has  beeu  in  con- 
stant use,  and  the  facilities  for  commerce  aud  navigation  greatly  in- 
creased and  the  freight  rates  reduced. 

There  were  no  operations  during  the  current  year  for  want  of  funds. 

The  amount  available  will  be  applied  to  dredging  the  channel  100 
feet  wide  at  bottom  and  8  feet  deep  at  low  water  from  Hooper's  Landing 
to  a  point  2,30- J  feet  above,  which  will  complete  the  project. 

Jsly  1.  1—7.  iia-.nnt  availal»l««   $li).  4i» 

Ja.y  1.  lw,  am.-nut  expended  daring  fiscal  year,  exclusive  of  liabilities 
o3'.**a.l-A  JuW  1.  1^87   19.  4'J 

nnx  a??rr.priated  by  act  of  August  11.  1— S   10, 0OO.  00 

^  Appendix  H  12.) 
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13.  Choptank  River,  Maryland.— Before  the  improvement  of  this  river,  # 
the  Davigable  channel,  except  at  one  point,  as  high  np  as  Denton,  had  a 
depth  of  9  to  30  feet  at  low  water.   Between  Denton  and  Greensborough 
the  width  varied  from  100  feet  to  650. feet,  aud  the  depth  from  2  feet  to 
8  feet  at  mean  low  water. 

The  original  project  for  the  improvement  was  to  give  an  8-foot  low- 
water  navigation  75  feet  in  width  between  Denton  and  Greeusborough, 
Md.,  by  dredging  through  the  numerous  shoals.  During  the  fiscal  year 
ending  June  30, 1888,  a  channel  was  excavated  25  feet  wide  and  8.5  feet 
deep  at  low  water  a  distance  of  2,738  feet,  and  40  feet  wide  and  7  feet 
deep  at  low  water  a  length  of  7,036  feet;  also  a  turning-basin  at 
Greensborough  125  feet  long  and  100  feet  wide  in  addition  to  the  chan- 
nel width.  The  total  amount  of  material  removed  is  45,220  cubic 
yards.  The  total  amount  expended  to  the  close  of  the  present  fiscal 
year  is  $30,000,  and  has  resulted  in  securing  a  channel  from  5  feet  to  8 
feet  in  depth  and  from  25  feet  to  75  feet  in  width,  between  Denton  and 
Greensborongh,  Md. 

The  dredging  has  been  at  shoals  with  less  depth  than  5  feet.  Future 
appropriations  will  be  applied  to  increasing  the  5-foot  shoals  to  8  feet 


at  low  water  and  the  width  to  75  feet,  as  recommended  in  the  pro- 

July  1,  1887,  amount  available   $8, 849. 97 

July  1,  1868,  amount  expended  dnring  fiscal  vear,  exclusive  of  liabilities 

outstanding  July  1, 1867   8, 849. 97 


Amount  appropriated  by  act  of  August  11,  1868   7,500.00 


f  Amount  (estimated)  required  for  completion  of  existing  project   39,500.00 

J  Amouuttbatcan  be  profitably  expended  in  fiscal  year  ending  June  30, 1890  10,000.00 
^  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

I    harbor  acts  of  1866  and  1867. 

(See  Appendix  H 13.) 


14.  Cambridge  Harbor,  Maryland. — An  examination  and  survey  of  this 
harbor  were  made  under  the  requirements  of  the  river  and  harbor  act 
of  August  5,  1886,  and  the  report  made  is  printed  in  Appendix  H  of  the 
Report  of  the  Chief  of  Engineers  for  1887. 

A  survey  of  the  harbor  was  made  in  1870  and  its  improvement  was 
commenced  in  1873,  when  the  commerce  was  carried  by  one  300-ton 
steamer  and  one  sailing  vessel.  Since  1871  the  United  States  has  ex- 
pended $32,500  in  dredging  the  harbor  and  entrance  to  a  depth  of  8.5 
feet  at  mean  low  water,  to  the  great  benefit  of  commerce. 

The  improvement  proposed  by  the  officer  in  charge  of  the  survey  con- 
templates dredging  a  channel  12  feet  deep  and  150ieet  wide  from  the 
Choptank  Biver  to  the  railroad  wharf,  and  in  the  inner  harbor  10  feet 
deep.  The  inner  harbor  above  the  bridge  to  be  dredged  150  feet  wide, 
500  feet  long,  and  8  feet  deep,  at  an  estimated  cost  of  $17,736.60.  It  is 
also  estimated  that  $500  to  $1,000  will  be  required  annually  to  maintain 
the  channel. 

The  river  and  harbor  act  of  August  11,  1888,  appropriates  $5,000  for 
this  harbor,  and  a  further  sum  of  $13,000  may  be  profitably  expended 
in  continuing  it  dnring  the  fiscal  year  ending  Juue  30,  1890. 

Amount  appropriated  by  act  of  August  1 1 ,  1686   15,000.00 

( Amount  (estimated)  required  for  completion  of  existing  project   12, 736. 60 

J  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1890  13,000.00 
\  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
I   harbor  acta  of  1866  and  1867. 
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•  15.  NanticoJce  River,  Delaware. — By  act  of  August  5,  1880,  $10,000 
was  appropriated  for  "continuing  the  improvement  up  to  and  near  the 
town  of  Laurel,  Delaware."  Before  any  improvement  was  made  tbe 
depth  of  water  between  Pottsvijle  and  Laurel,  a  distance  of  4  miles, 
varied  from  3  feet  to  one-half  foot,  and  vessels  could  not  reach  Laurel. 
In  1882  a  channel  was  excavated  32  feet  wide  and  6  feet  deep  at  mean 
low  water,  from  the  railroad  brfdge  at  Laurel  to  a  point  6,900  feet  down 
stream,  and  for  a  further  distance  of  4,300  feet  tbe  natural  channel 
straightens  by  cutting  off  some  sharp  bends.  In  1886  a  survey  was 
made  of  the  river,  and  a  continuous  5-foot  low-water  navigation  was 
found  to  exteud  to  a  point  7,000  feet  below  the  turning-basin  at  Laurel, 
and  a  4-foot  low-water  navigation  2,900  feet  below  the  same  place.  The 
project  adopted  for  the  expenditure  of  the  available  funds  was  to  ex- 
tend the  5  foot  low- water  navigation  to  the  turning-basin,  the  channel 
to  be  45  feet  in  width,  and  to  cut  off  several  sharp  bends  in  the  lower 
part  of  the  river.  The  price  for  which  the  dredging  was  contracted  be- 
ing much  less  than  was  estimated,  more  work  was  done  than  originally 
proposed. 

The  total  amount  expended  to  the  close  of  the  present  fiscal  year  is 
$10,000,  and  the  following  is  the  result,  viz:  Commencing  at  the  turn- 
ing-basin and  working  down-stream,  a  channel  45  feet  wide  and  5  feet 
in  depth  at  low  water  was  excavated  to  the  Delaware  Railroad  Bridge, 
a  distance  of  1,950  feet.  From  the  Delaware  Railroad  Bridge  to  the  in- 
tersection of  the  7-foot  curve,  a  distance  of  12,350  feet,  a  channel  50  feet 
wide  and  6  feet  in  depth  at  low  water  was  excavated ;  and  at  three  bends 
the  width  increased  to  60,  70,  and  60  feet,  respectively.  Also,  at  Col 
lin's  Bar,  about  one-half  mile  further  down-stream,  a  cut  was  exca- 
vated 600  feet  in  length,  50  feet  iu  width,  and  6  feet  deep  at  low  water. 

The  citizens  of  Laurel  expended  between  $12,000  and  $13,000  in  build 
ing  wharves  and  dredging  in  front  of  them. 

July  1,  1887,  amount  available   $8, 939. 09 

July  1,  1888,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,  1887   8,939.09 

For  balance  of  statement  see  money  statement  for  Broad  Creek,  Delaware. 
(See  Appendix  H  14.) 

16.  Broad  Creek,  Delaware,  from  its  mouth  to  Laurel. — This  is  a  prong 
of  Nanticoke  River.  The  original  project  was  to  make  a  channel  7  feet 
in  depth  and  00  feet  wide  to  the  town  of  Laurel,  the  estimated  cost  of 
which  was  $46,500 ;  if  training-walls  to  regulate  the  water-way  are  con- 
structed, the  estimate  should  be  iucreased  to  $60,000.  This  project  was 
modified  in  1883,  and  the  dimensions  of  the  channel  recommended  were 
reduced  to  6  feet  in  depth  at  mean  low  water  and  50  feet  in  width,  and 
the  building  of  dikes  for  the  protection  of  the  channel.  The  estimated 
cost  of  the  latter  project  is  $32,625.  The  amount  expended  up  to  the 
close  of  the  fiscal  year  ending  Juue  30,  1888,  is  $20,000,  and  a  channel 
was  excavated  32  feet  wide  aud  6  feet  deep  at  mean  low  water,  from 
the  railroad  bridge  at  Laurel  to  a  point  about  6,900  feet  down-stream, 
and  the  natural  channel  below  this  point  straightened  and  widened  by 
cutting  off  some  sharp  points  for  a  further  distance  of  4,300  feet. 

There  has  been  no  appropriation  for  Broad  Creek  since  1882. 

Amount  appropriated  by  act  of  August  11,  1888   $5, 000.  00 

Amount  (estimated)  required  for  completion  of  existing  project   27,  OOO.  00 

Amountthatcan  be  profitably  expended  in  fiscal  yearending  Jnne30, 1890    10,  OOO.  00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  aud  186T. 

(See  Appendix  II  15.) 
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17.  PocomoJce  River,  Maryland.— This  river  was  obstructed  by  four 
abrupt  bends,  which  render  navigation  both  difficult  and  dangerous  at 
all  times,  and  when  the  winds  were  high  they  were  almost  impassable. 

The  original  project  adopted  for  the  improvement  is  to  make  a  cut- off 
through  the  low  neck  of  land  or  swamp  forming  the  bends,  giving  a 
channel  80  feet  wide  and  7  feet  deep  at  mean  low  water ;  the  cut-off  to 
l>e  1,100  feet  in  length ;  the  right  of  way  for  the  cut-off  to  be  conveyed 
to  the  United  States  free  of  cost. 

The  title  to  the  land  for  the  right  of  way  having  been  approved  and 
the  land  accepted  by  the  Secretary  of  War,  the  work  was  advertised 
and  a  contract  made  with  the  Atlas  Dredging  Company  for  10  cents  per 
cubic  yard,  place  measurement.  The  price  being  less  than  the  original 
estimate,  it  was  recommended  and  approved  to  apply  the  balance  of 
the  funds  to  removal  of  several  shoals  to  a  depth  of  7  feet  at  low  water 
below  the  cut-off,  and  dredging  a  turning-basin  at  Snow  Hill. 

The  amount  expended  during  the  present  fiscal  year  is  80,777.51,  in- 
cluding outstanding  liabilities,  and  the  improvement  as  recommended 
in  the  above  project  has  been  completed. 

At  this  date  there  is  a  good  7-foot  low- water  navigation  to  Snow  Hill, 
3Id.,  the  head  of  navigation. 

July  1, amount  available  $3,  000.00 

Julv  1,  183eS,  amount  expended  during  fiscal  year,  exclusive  of  lia- 
bilities outstanding  July  1,  1887  $4,132.41 

Julv  1,  13«8,  outstanding  liabilities   2,645.10 

 0,777.51 

Jnly  1,  18-*?,  balance  available   1,832.49 

(See  Appendix  fl  18.) 

13.  Removing  sunken  vessels  or  craft  obstructing  or  endangering  naviga- 
tion.— At  the  close  of  the  last  fiscal  year  a  contract  had  been  made  with 
Mr.  Edward  T.  Veasey,  of  Lewes,  Del.,  under  provision  of  section  4  of 
the  act  of  June  14,  1880,  for  the  removal  of  the  wreck  of  the  steam-pro- 
peller J.  I.  Van  Doren  from  the  Broadkiln  River,  Delaware.  The  work 
was  begun  promptly  and  completed  by  the  20th  of  July,  1887,  at  a  total 
cost  of  8242.13.   The  wreck  was  of  no  value. 

(See  Appendix  H  19.) 

IMPROVEMENT  OF  PATAPSCO  RIVER  AND  CHANNEL  TO  BALTIMORE, 
MARYLAND;  OF  THE  HARBOR  OF  NORFOLK,  VIRGINIA;  APPROACH 
TO  NORFOLK  HARBOR,  VIRGINIA;  OF  CURRITUCK  SOUND,  AND  CO- 
A^JOK  BAY,  AND  OF  NORTH  RIVER  BAR,  NORTH  CAROLINA ;  OF  JAMES 
AND  APPOMATTOX  RIVERS,  VIRGINIA;  AND  OF  CERTAIN  OTHER 
RIVERS  IN  VIRGINIA  AND  NORTH  CAROLINIA. 

Otlicer  in  charge,  Col.  William  P.  Craigbill,  Corps  of  Engineers. 

1.  Channel  to  Baltimore,  Maryland.— The  depth  of  this  channel  has 
been  by  successive  steps  increased  from  17  feet  at  mean  low  water  to 
27  feet,  with  an  average  rise  of  tide  of  about  18  inches. 

The  project  of  improvement  first  adopted  aud  commenced  in  October, 
1S53,  had  for  its  object  to  give  a  channel  22  feet  at  mean  low  water  with 
a  width  of  150  feet. 

Little  was  done  before  the  late  war,  but  afterwards  these  dimensions 
were  increased,  a  depth  of  24  feet  at  meau  low  water  being  determined 
npon  with  a  width  of  channel  ranging  from  230  to  400  feet. 

This  channel  was  completed  in  1874,  important  chauges  of  position 
having  been  giving  to  a  portion  of  it,  by  which  the  distance  was  materi- 
ally lessened  and  the  expense  of  maintenance  decreased. 
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The  object  of  the  improvement  was  to  permit  the  approach  to  Balti- 
more, at  mean  low  water,  of  vessels  drawing  from  22£  to  23  feet,  and  at 
ordinary  high  water  of  vessels  drawing  24  and  2-1  \  feet. 

The  last  appropriation  previous  to  1884  was  in  August,  1S82,  $450,000, 
their  being  none  in  1883. 

This  was  expended  in  giving  a  depth  of  27  feet  in  the  Fort  McIIeury, 
Brewerton,  and  Craighill  branches  of  the  channel,  and  in  the  "Cut-off" 
between  the  Brewertou  and  Craighill  branches. 

For  want  of  funds  the  work  of  improvement  was  entirely  suspended 
during  the  whole  of  the  year  ending  June  30, 188G. 

The  following  were  the  widths  of  the  respective  branches  of  the  chau- 
nel  June  30, 1886,  with  a  depth  of  27  feet  at  mean  low  water : 

Feet 

Craighill  Channel   350 

Cut-off  Channel   .300 

Brewerton  Channel  250 

Fort  McIIenry  Channel  250 

"With  the  appropriation  of  $150,000  of  August  5,  1886,  the  channels 
have  been  widened,  so  that  the  following  is  true  of  them  at  mean  low 
water: 


Name  of  channel. 

Width. 

Depth. 

Craighill,  below  Cat-off. . . . 

Fe«t. 
27 
27 
27 
27 

Brewerton.  above  Cut-off.. 

230  feet,  except  lor  a  length  of  1,000  feet  ahove  lower  end,  whero 
it  is  300  feet. 

Nothing  has  been  done  iu  the  Craighill  Channel  above  the  Cut-off,  or 
in  Brewerton  below  it,  for  several  years,  and  the  depth  of  those  portions 
is  probably  but  24  feet  at  low  water.  It  is  not  expected  to  deepen  these 
sections  of  the  channel,  as  the  deepening  of  the  Cut-off  to  27  feet  makes 
it  unnecessary.  By  the  making  of  the  Cut-off  the  lengths  of  the  Craig- 
hill and  Brewerton  divisions  of  the  channel  are  shortened,  and  thus  the 
whole  distance  from  Baltimore  to  the  deep  waters  of  the  bay  is  mate- 
rially lessened.   The  cost  of  maintenance  is  also  decreased. 

Though  the  depth  of  27  feet  at  low  water  has  been  reached  and  seems 
to  suffice  for  present  needs,  the  width  of  the  chanuel  is  still  insufficient 
for  easy  or  safe  navigation  by  large  vessels  whose  leugth  is  considerably 
greater  than  the  width  of  the  channel. 

To  give  a  uniform  width  of  400  feet  throughout,  with  a  depth  of  27 
feet  at  low  water,  will  require  $100,000.  For  the  same  depth  the  widths 
of  500  or  600  feet  will  cost,  respectively,  $650,000  and  $1,300,000. 

Up  to  June  30,  1888,  the  United  States  had  expended  $2,203,601.67, 
with  the  result  indicated  above.  The  city  of  Baltimore  and  the  State 
of  Maryland,  chiefly  the  former,  had  also  contributed  to  the  same  ob- 
ject more  than  $500,000. 

Operations  were  suspended  in  June,  1887,  for  want  of  funds,  and 
nothing  was  done  except  some  surveys  in  the  year  ending  June  30, 1888. 

July  1,  1887,  amount  available   $12, 798.  31 

July  1,  1888,  amount  expended  during  liscal  year,  exclusive  of  liabilities 
outstanding  July  1,  1887   8, 772.  82 

July  1, 1838,  balance  available   4, 025.  49 

Amount  appropriated  by  act  of  August  11,  1588   300, 000.  00 

Amount  available  for  fiscal  year  endiug  June  30,  1889    304, 025.  49 

===== 
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{  Amount  (estimated)  required  for  completion  of  existing  project  $1,000,000.00 

I  Amount  that  can  be  protitably  expended  in  the  fiscal year  ending  June 

;    30,  1-90    500,000.00 

I  .Sabtnitted  in  compliance  with  requirements  of  sections  2  of  river  and  * 
(  harbor  acts  of  1*G6  and  1867. 

(See  Appendix  I  1.) 

2.  James  River,  Virginia. — When  the  improvement  of  the  James  River 
was  regularly  undertaken  by  the  Government  the  navigation  was  ob- 
structed by  suuken  vessels,  by  remains  of  military  bridges,  aud  by  other 
obstructions  put  into  the  river  during  the  late  war  to  preveut  the  Na- 
tioual  fleets  from  approachiug  too  close  to  Richmond. 

There  were  also  other  natural  obstructious.  Rockett's  Reef  and  Rich* 
moud  Bar  had  only  7  feet  of  water  at  mean  low  tide.  From  Warwick 
Bar  to  Richmond  the  channel  was  crooked  and  obstructed  by  danger- 
008  rocks  aud  ledges,  the  Dutch  Gap  Cut-oft*  was  not  then  open  and  the 
rirer  was  in  a  poor  condition  as  regards  its  availability  for  commercial 
purposes. 

The  original  project  of  improvement  was  to  secure  a  depth  of  18  feet 
at  fall  tide  (corresponding  to  about  15  feet  at  low  tide)  to  Richmond, 
vitli  a  channel  width  of  180  feet.  This  project  had  reached  au  ad- 
runced  stage  of  progress  when  Congress,  by  act  approved  July  5, 1884, 
adopted  the  project  looking  to  22  feet  at  mean  low  tide  from  the  sea  to 
Kichwond  ;  the  width  to  be  400  feet  from  the  sea  to  City  Point,  300  from 

hfiiceto  Drewry's  Bluff,  and  200  feet  from  thence  to  Richmond. 

Th«*  failure  of  the  river  and  harbor  bill  of  1885  restricted  the  opera- 

ious  of  the  year  ending  June  30,  1880,  to  the  expenditure  of  less  than 
*j(i.00.i  upon  a  project  estimated  to  cost  several  millions.  The  condi- 
tion of  a  vear  before  was  barely  maintained.  The  total  expenditure  of 
•be  United  States  upon  this  river  up  to  July  1,  1880,  was  $82.1,203.94. 
In  addition  the  city  of  Richmond  had  spent  uearly  $500,000.  The  re- 
mits of  these  expenditures  may  be  stated  as  follows:  Swan  Point 
Shoal,  where  the  depth  had  been  only  10.5  feet  at  mean  low  tide,  was 
']t-ej>ened  to  20  feet. 

This  increase  of  depth  added  afoot  to  the  available  depth  of  the  river 
fmio  its  mouth  to  Kingsland  Reach,  a  distance  of  98  miles.  The  Dutch 
Gap  Cut  off,  which  was  originally  of  no  use  to  navigation,  had  been 
widened  to  .500  feet,  with  a  depth  of  about  18  feet,  shortening  the  dis- 
r.</ice  to  Richmond  5}  miles.  From  Drewry's  Bluff  to  the  ship-locks  at 
Richmond  the  depth  had  been  increased  from  7  feet  at  low  tide  to  the 
present  depth  of  about  13.5  feet  at  low  tide. 

July  1,  1«80,  the  available  balance  was  $2,559.27.  The  additional 
-urn  of  $112,500  was  provided  by  the  law  of  August  5,  1886. 

After  the  long  suspension  of  active  operations  much  time  was  con- 
Mined  iu  bringing  contractors  to  the  work  on  reasonable  terms.  The 
available  funds  were  expended  by  the  end  of  December,  1887,  in  dredg- 
er at  Kingsland  Reach,  Randolph  Flats,  and  near  Stearns  Dike;  in 
•wistrueting  training  walls  and  wing-dams  at  Randolph  Flats,  and  in 
rieavatiiig  rock  at  (Joode's. 

No  very  great  effect  could  be  expected  from  the  expenditure  of  this 
-ajall  sum.  The  condition  of  the  river  at  the  close  of  the  work  may  be 
■cited  as  follows: 

The  available  draught  from  the  sea  to  City  Point  at  high  tide  was  19£ 
vk:  thence  to  Falling  Creek,  10  feet;  thence  to  Richmond,  lti£  feet. 

Wheu  the  proposed  improvement  is  completed,  an  auuual  expendi- 

ireof  £20,000  will  be  necessary  for  the  maintenance  of  the  channel. 
TV  amount  that  may  be  advantageously  expended  during  the  fiscal 
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year  ending  June  30,  1890,  is  put  at  $400,000,  less  than  one-tenth  the 
estimated  cost  of  the  adopted  project. 

Operations  ceased  in  December,  1887,  for  want  of  funds,  and  the  sea- 
son of  1888  was  more  than  half  gone  at  the  close  of  the  fiscal  year  end- 
ing June  30, 1888,  without  anything  being  done  or  any  preparations  for 
work  being  possible. 

The  total  amount  expended  on  this  river  by  the  United  States  up  to 
June30, 1888,  has  been  $939,215.23,  which  includes  the  sum  of  $208,330.<>8, 
expended  since  the  new  project  has  been  entered  upon  to  give  a  depth 
of  22  feet  at  mean  low  water. 

July  1,  1887,  amonnt  available   $101,942. 12 

July  1, 1888,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 

outstanding  July  1,  1887   100,894. 14 

July  1,  1888,  balauce  available   1.047.98 

Amount  appropriated  by  act  of  August  11,  1688   225,000.  00 

Amount  available  for  fiscal  year  ending  Juno  30,  1889    226, 047. 98 

r  Amount  (estimated)  required  for  completion  of  existing  project   4, 101,070. 45 

|  Amount  that  can  bo  profitably  expended  in  fiscal  year  ending  Juue30, 

^     1890    400,000.00 

]  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
C    harbor  acts  of  1«06  and  1807. 

(See  Appendix  I  3.) 

3.  Nan8emond  River,  Virginia,  including  the  mouths  of  Bennett  and 
Chuckatuck  creeks. — From  1873  to  1878,  inclusive,  the  expenditures 
made  by  the  United  States  for  the  above  improvement  amounted  to 
the  sum  of  $37,000.  The  work  consisted  of  removal  of  wrecks,  snags, 
and  similar  obstructions,  dredging  at  different  localities,  aud  building 
dikes  at  mouth  of  Western  Branch.   No  work  has  been  done  since  J  880. 

In  obedience  to  the  requirements  of  the  river  and  harbor  act  of 
August  5,  1886,  a  preliminary  examination  and  survey  were  made  of 
the  river,  and  is  printed  in  Appendix  L  13  of  the  Report  of  the  Chief 
of  Engineers  for  1887. 

The  plan  of  improvement  proposed  provides  for  a  channel  not  less 
than  100  feet  wide  at  bottom,  12  feet  deep  at  mean  low  water  from  the 
head  of  navigation  to  the  mouth  of  Western  Branch,  5.37  miles,  includ- 
ing a  turning-basin  200  feet  square,  300  feet  below  Suffolk  Bridge,  by 
dredging,  and  the  construction  of  spurs  and  training- walls,  and  a  chan- 
nel of  like  depth  from  mouth  of  Western  Branch  to  deep  water  at  Town 
Point,  200  feet  wide  at  bottom  at  its  upper  end  and  gradually  increas- 
ing to  at  least  400  feet  at  its  lower  end,  etc.,  the  total  estimated  cost 
being  in  round  numbers  $152,500. 

The  river  and  harbor  act  of  August  11,  1888,  appropriates  £10,000 
for  the  work,  and  $15,000  may  be  prolitably  expended  in  coniiuuing  it 
duriug  the  fiscal  year  ending  June  30,  1890. 

Amount  appropriated  by  act  of  August  11,  18-iS   $10,000.  0O 

(  Amount  (estimated)  required  for  completion  of  existing  project   142,500.  0O 

J  Amount  that  can  bo  profitably  expended  in  fiscal  yearending.IuneSO.lSDO    l.\  000.  UO 
)  Submitted  in  compliance  wuh  requirements  of  sections  2  of  river  and 
(    harbor  acts  of  1660  and  1H>7. 

4.  Harbor  of  Norfolk  and  its  approaches,  Virginia. — Nothing  has  been 
done  at  this  locality  during  the  year  ending  June  ."W,  1888. 

The  project  for  improvement  adopted  iti  1877  was  to  deepen  and 
widen  the  channel  at  the  mouth  of  the  Southern  Branch  and  along  the 
Berkley  and  Portsmouth  Flats,  in  the  harbor  proper,  and  for  the  ar>- 
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proaches  to  dredge  a  chaunel  500  feet  wide  aud  25  feet  deep  at  ordinary 
low  water  through  the  bars  at  the  Western  Brauch  aud  SewelPs  Point. 

The  revised  project  of  1885  is  as  follows:  (1)  To  secure  a  chauuel 
uot  less  that  25  feet  deep  aud  500  feet  wide  at  ordinary  low  water,  by 
dredgiug  from  the  deep  water  of  Hampton  Roads  to  Norfolk  aud  the 
United  States  uavy-yard  on  the  Southern  Branch,  and  also  to  secure  a 
channel  in  the*Eastern  Branch  at  the  same  stage,  not  less  than  22  feet 
deep  with  a  width  at  least  300  feet  at  the  Norfolk  aud  Western  Rail- 
road Bridge,  and  gradually  increasing  to  about  700  feet  at  its  mouth, 
by  dredgiug  between  said  points ;  and  (2)  to  ultimately  dredge  the  en- 
tire area  bounded  by  lines  parallel  to  aud  75  feet  from  the  Port  War- 
deu  liuea  to  a  depth  not  less  than  25  feet  at  ordinary  low  water,  from 
Fort  Norfolk  to  the  United  States  uavy-yard,  anil  not  less  than  22  feet 
deep  from  the  mouth  of  the  Easteru  Branch  to  Campostella  Bridge,  and 
to  coustruct  a  bulk-head  at  Berkley  Flats. 

With  slight  modifications  all  operations  have  been  conducted  iu  ac- 
cordance therewith.  The  amount  expended  to  Juue  30,  1886,  was 
#383,112.59,  which  resulted  in  a  channel  at  least  25  feet  deep  and  not 
less  than  200  feet  wide  at  ordinary  low  water,  from  the  deep  water  of 
Elampton  Roads  to  the  United  States  navy -yard,  and  also  a  channel  at 
least  22  feet  deep  and  not  less  than  200  feet  wide  at  same  stage  iu  the 
Eastern  Brauch  up  to  the  Norfolk  and  Western  Railroad  Bridge. 

Cursory  examinations  show  that  the  former  channel  is  good,  except 
at  SewelPs  Point,  where  it  has  contracted  somewhat  and  shoaled  in 
places.  The  ruling  depth  is  24  feet,  save  near  Buoy  No.  2,  where  it  is  21 
feet  at  mean  low  water.  It  is  possible  that  the  contemplated  survey  of 
this  reach  will  determine  that  this  portion  of  the  straight  dredged  chau- 
nel will  have  to  be  abandoned  for  the  natural  channel  further  inshore, 
which  deep-draught  vessels  now  navigate. 

The  Eastern  Branch  Channel  has  deteriorated  slightly,  the  ruling 
depth  being  21  feet  at  mean  low  water. 

There  was  expended  in  the  fiscal  year  ending  June  30, 1887,  $49,151.34, 
which  was  applied  to  the  building  of  a  steam-tender  for  use  on  this  and 
other  works  and  to  the  removal  of  265,570  cubic  yards  of  material, 
measared  in  scows,  from  theSonthern  Branch.  This  dredgiug  resulted 
in  a  channel  at  least  25  feet  deep  and  from  125  to  500  feet  wide  at  mean 
low  water,  from  its  mouth  to  the  upper  end  of  the  navy-yard. 

To  complete  this  work,  so  far  as  can  be  foreseen,  wiil  require  the  ex- 
penditure of  $457,744.56. 


July  1.  1887,  amount  available   $2, 769. 82 

July  1,  1833,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
oawanding  July  1,  1887    1, 242. 82 


JaW  1.  133H,  balance  available    1,527.00 

Amount  appropriated  by  act  of  August  11,  1^8   50,000.00 


Aiwaut  available  for  fiscal  year  ending  June  30,  1889    51, 527. 00 


f  Atnonnt  (estimated)  required  for  completion  of  existing  project   407, 744. 56 

I  Amount  that  can  be  profitably  expended  infiscal  yearending  june30,lf*90    100, 000. 00 
|  ^abmitfed  in  compliance  witb  requireineuts  of  sections  2  of  river  and 
{    harbor  acts  of  1866  and  1867. 

(See  Appendix  I  4.) 

5.  Approach  to  Norfolk  Harbor  and  the  United  States  (Norfolk)  Navy- 
•arrf.  between  Lambert's  Point  and  Fort  Norfolk.  —  Nothing  has  been  done 
at  this  locality  during  the  year  ending  Juno  30,  1888. 
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The  original  eonditiou  of  the  chaunel  was  good,  witb  the  except  iou  of 
a  bar  opposite  the  mouth  of  the  Western  Branch,  on  some  parts  of  which 
the  running  depth  was  only  about  15  feet  at  meau  low  water. 

The  project  for  the  improvement  adopted  iu  1878  was  to  dredge  this 
bar  for  a  distance  of  4,800  feet  to  a  width  of  500  feet  and  a  depth  of  25 
feet  at  mean  low  water. 

The  amount  expended  on  this  work  to  July  5, 1884,  can*  not  be  stated, 
as  it  can  not  be  separated  from  the  sum  total  of  the  general  expendi- 
tures for  the  work  of  improving  the  harbor  at  Norfolk,  Va.,  and  its  ap- 
proaches, of  which  this  was  a  part  up  to  that  date. 

The  result  obtained  from  the  expenditures  at  this  point  to  November, 
1880,  was  a  channel  4,400  feet  long,  205  feet  wide,  and  25  feet  deep  at 
meau  low  water,  which  greatly  facilitated  navigation  and  commerce. 
This  channel  has  since  shoaled  to  24  feet  in  places,  aud  contracted  con- 
siderably. 

No  work  was  done  in  this  locality  thereafter  until  subsequent  to  the 
passage  of  the  act  of  July  5,  1884,  which  appropriated  $50,000  specifi- 
cally lor  widening  the  channel. 

There  was  expended  iu  the  fiscal  year  ending  June  30,  1885,$381.36, 
which  was  applied  to  surveying  the  locality  in  question  and  prepariug 
map  of  same. 

A  Board  of  Engineer  Officers  was  convened  August,  18S4,  to  prepare 
a  project  for  the  application  of  this  appropriation.  The  Board  reported 
a  plan  iuvolving,  in  conjunction  with  dredging,  the  construction  of  a 
dike  at  or  near  Pinner  Point,  expressing  at  the  same  time  doubts 
whether,  under  the  phraseology  of  the  law,  any  part  of  the  money  could 
be  applied  to  a  work  of  construction. 

However,  the  requirements  of  navigation  demanding  the  widening  of 
the  chaunel,  as  contemplated  in  the  project  already  commenced  and 
partly  executed,  by  dredging,  it  was  recommended  that  the  existing  ap- 
propriation be  applied  to  widening  the  chaunel  between  Lambert's 
Point  aud  Fort  Norfolk  by  dredging  along  the  eastern  side  thereof. 
This  having  been  approved,  the  work  was  done  accordingly. 

There  was  expended  in  the  fiscal  year  ending  June  30, 1880,  $46,708.64, 
which  was  applied  to  the  removal  of  469,944  cubic  yards  of  material, 
measured  in  scows,  resulting  in  a  straight  channel  not  less  than  25  feet 
deep  and  at  least  400  feet  wide  at  meau  low  water  the  entire  length  of 
this  approach.  Formerly  the  channel  had  an  angle  in  it.  This  work 
has  materially  benefited  navigation  and  commerce. 

There  was  expended  in  the  fiscal  year  ending  Juue  30, 1887,  $32,348.92, 
which  was  applied  to  the  building  of  a  steam  tender  for  use  on  this  and 
other  works,  and  to  the  removal  of  179,992  cubic  yards  of  material, 
measured  in  scows,  from  the  vicinity  of  Lambert's  Point  Light.  This 
dredging  resulted  iu  a  channel  at  least  25  feet  deep  and  not  less  than 
600  feet  wide  at  mean  low  water  from  the  main  ship-channel  to  the 
Lambert's  Point  Coal  Pier,  about  1,000  feet. 

Soon  after  the  completion  of  this  dredging,  aud  as  a  preper  precau- 
tion before  commencing  the  proposed  dike,  the  entire  reach  was  resur- 
veyed  and  a  map  of  same  made.  This  disclosed  the  fact  that  there  ex- 
isted a  straight  channel  through  it  at  least  25  feet 'deep  and  not  less 
than  450  feet  wide  at  mean  low  water,  which  had  improved  since  it  was 
dredged  iu  1885,  and  seemed  to  be  self  sustaining.  The  officer  in  charge 
reported  accordingly,  recommending  that  the  construction  of  the  dike  be 
indefinitely  postponed  aud  that  the  money  therefor  be  applied  to  addi- 
tional dredging.   The  matter  was  referred  to  a  Board  of  Engineer  Orli- 
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cere,  aud  their  rej>ort  thereon  was  submitted  to  the  Secretary  of  War. 
who  directed,  ou  Juue  15, 1887,  that— 

Thf  money  reserved  for  the  dike  will  be  held  uutil  the  proper  position  of  the  dike 
«n  be  determined,  and  the  whole  subject  will  be  submitted  to  Congress  at  its  next 

MM>i0Q. 

July  1, 1887,  amount  available   $108, 001. 08 

Jak  1,  B«t8,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
•Standing  July  1,  1887   476.08 

Julv  1.  1988,  balance  available   107, 525. 00 

Amount  appropriated  by  act  of  August  11,  1888   10, 000. 00 

Amount  available  for  fiscal  year  ending  Juue  30,  1889   117,fWf>. 00 

(  Amount  (estimated)  required  for  completion  of  existing  project   103, 000. 00 

•  Submitted  iu  compliance  with  requiiements  of  sections  2  of  river  aud 
(    harbor  acts  of  1866  and  1867. 

(See  Appendix  I  5.) 

6.  Archer's  Hope  River,  Virginia.— Frior  to  the  commencement  of  this 
work  there  existed  a  natural  chauuel  about  4  feet  deep  iu  the  river, 
which  could  not  be  reached  on  account  of  the  bar  near  its  mouth,  where 
it  eaters  the  James  River. 

The  original  project,  adopted  in  1881,  is  to  dredge  a  chauuel  0  feet 
deep  and  not  less  thau  50  feet  wide  from  the  mouth  to  Williainsburgh, 
j  miles  above,  where  it  is  c  rossed  by  the  Chesapeake  and  Ohio  Railroad. 

The  amount  expended  to  June  30,  1884,  is  $9,874.70,  which  resulted 
m  a  chauuel  2,300  feet  loug,  0  feet  deep,  aud  50  feet  wide  at  mean  low 
Titer  from  the  mouth  up.  This  did  not  carry  the  chauuel  over  the  bar, 
vbieh  is  700  feet  longer.  No  material  benefit  to  navigation  and  com- 
nerce  lias  yet  been  realized.    There  have  been  no  operations  since. 

The  small  amount  expended  since  June  30,  1887,  has  been  applied  to 
•TMiugeucies.  The  last  examination,  made  in  June,  1885,  showed  that 
tbe  outer  end  of  the  dredged  channel  had  shoaled  abmit  1  foot,  aud 
that  the  inner  part  was  in  good  condition. 

J-iSj  1, 1887,  amount  available   $20.  63 

-xir  1, 18*1.  amount  expended  during  fiscal  vear,  exclusive  of  liabilities 
oumtandiug  Julv  t,  ls87   i-'0. 03 

(See  Appendix  I  G.) 

'  Appomattox  Biter,  Virginia. — At  the  close  of  the  late  war  the  nav- 
igation of  this  river  was  iu  such  a  condition  that  the  depth  of  water  on 
more  than  oue  of  the  shoals  did  not  exceed  6£  feet  at  high  tide,  aud  this 
depth  was  diminished  by  3  feet  at  low  tide.  The  plan  of  improvemeut 
adopted  iu  1870  was  to  attain  a  depth  of  12  feet  at  high  tide,  with  as 
much  width  of  channel  as  the  river  would  bear.  This  plan  has  been 
Readily  adhered  to,  constant  progress  beiug  made  towards  its  comple- 
*iou  from  year  to  year  by  the  use  of  the  money  granted  by  Congress.  The 
^ leaus  depended  on  have  been  revetments,  jetties,  dams,  and  training* 
*alls,  with  resort  to  the  dredge  only  wheu  the  needs  ot  commerce  re- 
qaired  immediate  work  iu  the  chauuel  to  give  more  width  or  depth  than 
been  attained  under  the  slower  operations  of  the  structures  men- 
fo'tied.  of  which  the  system  has  not  yet  beeu  fully  carried  out  for  want  of 
^uficieut  funds.  Puddledock  Cut,  2  miles  loug,  has  been  enlarged,  and 
rta  river  was  diverted  from  old  channel  into  it.  The  amount  expended 
^  the  Cnited  States  up  to  Juue  30, 1886,  ou  the  project  adopted  in  1870, . 

resulted  in  securing  a  turning  basin  at  Petersburgh  about 
Hi  by  110  feet  and  a  navigable  channel  of  12  feet  and  upwards  at  high 
*k  with  some  short  shoals  remaining  from  Peteralmrgh  down  to  Point 
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of  Hocks,  all  of  which  vastly  benefited  navigation  and  largely  increased 
the  extensive  commerce  carried  over  this  river. 

The  extraordinary  freshet  of  July,  188G,  caused  the  chanuel  to  de- 
teriorate. 

There  was  expeuded  in  the  fiscal  year  ending  June  30,  1887,  the  sum 
of  $18,829.53,  iucludiug  outstanding  liabilities,  which  was  applied  as 
follows:  The  river  was  resurveyed  and  mapped  from  the  head  of  navi- 
gation to  the  uatural  deep  water  at  Poiut  of  Rocks,  7g  miles,  after 
which  dredging,  etc.,  was  continued. 

An  aggregate  of  25,047  cubic  yards  of  material,  measured  in  scows, 
was  removed  from  the  channel  at  Puddledock  Cut,  Rushmore's,  and  Gat- 
ling'e  shoals.  A  uumber  of  the  jetties,  dams,  and  training- walls  out- 
side the  limits  of  Peterburgh  Harbor  were  repaired  more  or  less  to  pre- 
serve their  efficiency.  A  revetmeut,  348  feet  in  leugth,  was  built  along 
the  left  bank  at  the  upper  end  of  Puddledock  Cut.  The  construction 
of  Rushmore's  training  wall,  007  feet  long,  and  of  Sunken  Island  Dam, 
270  linear  feet  in  leugth,  was  beguu  in  the  previous  fiscal  year  ami 
completed  in  July,  1887.  The  foregoing  has  resulted  in  generally  ob- 
literating the  bad  effects  of  the  freshet  and,  it  is  believed,  will  guard 
against  similar  ones  in  future  to  any  great  extent.  An  annual  expend- 
iture of  $5,000  will  be  required  to  maintain  the  work  after  the  com- 
pletion of  the  project,  as  is  the  case  with  all  works  of  this  class. 

The  principal  portion  of  the  work  projected  has  been  done,  and  in 
the  main  perforins  the  service  required  of  it.  The  condition  of  perma- 
nence of  the  deepened  and  improved  channel  seems  to  be  nearly  reached 
under  the  influence  of  its  regulation.  The  truth  of  this  statement  is 
coufirmed  by  the  diminished  use  of  the  dredge  year  by  year.  The  best 
results  can  not  be  said  to  be  reached  uutil  its  services  can  be  dispensed 


with  under  ordinary  circumstances. 

July  1,  1887,  amount  available   $8*2*2. 77 

July  1,  1888,  amount  expended  during  fiscal  year,  exclusive  of  liabili f  tee 

outstanding  July  1,  1887    762.  8*2 

July  1,  1888,  balance  available   ;">0.  9;"> 

Amount  appropriated  by  act  of  August  11,  1888   1"»  000.  00 

Amount  available  for  fiscal  year  ending  June  30,  1889   15, 059.  95 

1  ■■  ■  —   

(Amount  (estimated)  required  for  completion  of  existing  project   18. 810.  OO 


J  Amountthatcan  bo  profitably  expended  in  fiscal  yeareudiug  June:W),  1*90    18,900.  OO 
]  Submitted  in  compliance  with  requirements  of  sections  9  of  river  and 
t    harbor  acts  of  I8fifi  and  18(57. 

(See  Appendix  1  7.) 

8.  Currituck  Sound,  Coanjolc  />«?/,  and  North  River  Bar,  North  Caro- 
lina.—.Previous  to  the  commencement  of  this  improvement  there  was 
an  indifferent  natural  chanuel  with  a  depth  of  from  5  to  7  feet  at  low 
water,  which  had  been  partially  dredged,  in  the  sound  and  bay,  by  tbe 
Albemarle  and  Chesapeake  Canal  Company. 

The  original  project,  adopted  in  1878,  is  toobtain  a  channel  80  feet  \vi<le> 
at  bottom  and  9  feet  dec])  at  ordinary  winter  water,  by  dredging  tbe  en- 
tire length  of  the  sound,  10A  miles,  to  which  was  added,  in  18S0,  the  pro- 
ject to  prolong  this  channel  by  dredging  through  the  bay  about  2  miles, 
and  to  construct  a  shell  dike  9,(300  feet  along  the  westerly  side  of  tL© 
chaunel  through  the  latter  to  maintain  it.  In  1885  it  was  further  en- 
larged by  the  project  to  dredge  a  straight  channel  through  North  River 
Bar  7,150  feet  long,  150  feet  wide,  and  0.4  feet  deep  at  ordinary  low- 
water. 
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The  amount  expended  to  June  30,  1881,  is  $123,500,  and  resulted  in 
the  construction  of  the  dike  and  a  channel  iu  the  sound  and  bay  froin 
40  to  80  feet  wide,  the  entire  length  aud  depth  projected,  all  of  which 
greatly  improved  navigation  and  increased  the  commerce  over  this  im- 
portant in  laud  water  route. 

The  entire  chauuel  was  surveyed  last  in  April  and  May,  li*85,  to  as- 
certain its  condition,  which  was  fouud  to  bo  quite  good,  although 
shoaled  iu  places.  This  is  probably  due  very  largely  to  steamers 
grounding  out  of  the  channel  aud  creating  shoals  iu  their  efforts  to  get 
uff.  To  restore  aud  complete  the  work  will  require  the  removal  of 
213,075  cubic  yards  of  material  measured  iu  place. 

There  were  uo  operations  or  expenditures  during  the  fiscal  year  end- 
ing June  30,  1880. 

There  was  expended  during  the  fiscal  year  ending  June  30,  1887,  the 
sum  of  $1,720.20,  including  outstanding  liabilities,  $1,500  of  which  was 
applied  to  the  building  of  a  steam  teuder  lor  use  on  this  and  other 
works,  and  the  balance  to  dredging.  An  attempt  was  made  to  dredge 
a  channel  across  North  River  Bar,  but,  owing  to  the  failure  of  the  con- 
tractors to  carry  out  their  contract,  very  little  was  done. 

The  work  was  re-advertised  and  after  much  delay  resumed  by  a  new 
contractor,  November  19, 1887.  The  appropriation  was  exhausted  April 
10,  1888.  The  result  of  the  dredging  was  a  channel  40  feet  in  width, 
8.350  feet  long,  and  9.8  feet  deep.  To  bo  useful  such  a  narrow  channel, 
more  than  a  mile  and  a  half  long,  should  be  carefully  buoyed  or  other- 
wise distinctly  marked.  Owing  to  the  exposure  of  the  locality  the 
permanence  of  the  artificial  channel  is  doubtful. 

July  1,  1887,  amount  available   $9,770.80 

Julv  1.  lr*8S,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  Jnly  1,  18^7   9, 456.  48 

July  I,  18-8,  balance  available   3H.:i  > 

Amount  appropriated  by  act  of  August  11,  lci88   7, 500. 00 

Amount  available  for  fiscal  year  ending  June  30,  1889    7,814.  32 

f  Amount  (estimated)  required  for  completion  of  existing  project   47,700.  00 

J  Amount  that  can  bo  profitably  expended  in  fiscal  year  endiug  June 30, 1*90  20.000.UJ 
]  Submitted  in  compliance  w  ith  requirement*  of  sections  2  of  river  aud 
i.    harbor  acts  of  I860  and  l*t>7. 

(See  Appeudix  I  9.) 

9.  Xottoicay  River,  Virginia. — Prior  to  improvement  the  condition  of 
this  river  at  low  water  was  as  follows:  At  the  mouth  of  the  navigable 
depth  was  only  2  feet,  due  to  sunken  logs;  thence  to  the  Seaboard  and 
Koanoke  Railroad  Bridge,  19  miles,  the  channel  was  from  9  to  25  feet 
deep  and  much  obstructed  by  a  war  blockade  of  sunken  vessels,  and 
also  by  snag«,  overhanging  growth,  etc.  The  next  reach,  to  Peter's 
Bridge,  31  miles,  was  so  tilled  with  suags,  logs,  etc.,  that  it  was  with 
difficulty  that  a  flat  boat  of  1-foot  draught  could  pass  over  it. 

The  original  project,  adopted  in  1831,  was  to  obtain  achauuel  not  less 
man  60  feet  wide  and  at  least  9  feet  deep  from  the  mouth  to  the  railroad 
bridge,  and  2  feet  deep  thence  to  Peter's  Bridge,  by  removiugthe  said 
obstructions. 

The  amount  expended  to  Juue  30, 1882,  is  $0,420.30,  which  completed 
the  project  for  the  lower  29  miles.    There  have  beeu  no  operations  siuce. 

This  improvement  has  not  led  to  the  development  of  much  trade  on 
the  river.  There  is  no  regular  line  of  boats  there.  The  river  is  crossed 
by  the  railroad  and  for  some  distance  is  paralleled,  about  5  miles  off,  by 
liie  Black  water  River,  on  which  are  lines  of  steamers. 


Digitized  by  Google 


104       REPORT  OF  THE  CHIEF  OF  EXGIXLLI:-.  7   r  xiSX 

The  last  examination,  made  in  June.  18%3.  *lkjv-  .  *ae  p*5cti#>a  be- 
low the  railroad  bridge  was  in  lair  condition,  wh  ie  again 
become  obstructed  by  logs,  etc.,  owing  to  the  ear-r^  thw. i*r  m  which 
they  had  been  handled  and  rafted.    For  this  rrr^r  is  not 

susceptible  of  entire  and  permanent  impioveme^:. 

July  1, 1^7,  amount  avaiial/N-      £246.16 

July  1,  arnouut  *:x\**-iA"A  duna^  filial  year,  exrhrcre  «f 

out*; and ing  July  1,  l-*7  1     246.16 

(See  Appendix  I  11.) 

10.  Removing  Hunken  rtftfftZf  or  craft  obttrucii'Hg  or  €+4**.?tTi*g  naviga- 
tion.— Notice  was  received  February  3, 1888,  that  the  wrw-k  of  the  barge 
Marion,  near  Lambert  Point  lighthouse,  Norfolk  Hartw.  Virginia,  was 
a  dangerous  obstruction  to  navigation. 

Correspondence  with  the  owners,  the  Thames  Towboa;  Company  of 
New  Loudon,  Conn.,  elicited  the  information  that  the  company  proposed 
to  raise  the  barge.  After  much  delay,  the  vessel  was  finally  reported, 
May  14, 1888,  completely  removed  without  expense  to  the  Cnired  States. 

A  petition  from  citizens  of  North  Carolina  for  the  removal  of  the 
wrecked  schooner  Dorcas  and  Eliza  from  the  Pasquotank  Kiver,  North 
Carolina,  was  received  February  7, 1888.  An  examination  of  the  wreck 
proved  her  to  be  dangerous  to  navigation.  After  advertisement  for 
proposals  for  the  removal,  a  contract  was  made  with  the  lowest  bidder, 
Mr.  W.  H.  French,  under  date  of  April  6,  1888.  The  vessel  was  en- 
tirely taken  up  and  the  contract  completed  April  20,  1888. 

Information  was  received  March  9, 1888,  that  the  sunken  barge  Harry, 
off  Turkey  Point,  Chesapeake  Bay,  was  in  the  track  of  vessels  navigat- 
ing those  waters  and  dangerous  to  them. 

Arrangements  were  made  to'advertise  for  proposals  for  her  removal, 
but  in  the  meantime  the  company  having  a  marine  risk  on  the  vessel, 
The  Phenix  Insurance  Company,  of  New  York,  showed  a  disposition  to 
raise  her.  This  was  finally  done  May  4,  18Ss,  without  expense  to  the 
United  States. 

(See  Appendix  I  14.) 

IMPROVEMENT  OF  THE  POTOMAC  RIVER  AT  WASHINGTON;  RECON- 
STRUCTION OF  THE  AQUEDUCT  BRIDGE  AT  GEORGETOWN,  AND  CON- 
STRUCTION OF  BRIDGE  ACROSS  THE  EASTERN  BRANCH  OF  THE  PO- 
TOMAC RIVER  AT  WASHINGTON. 

Officer  in  charge,  Lieut.  Col.  Peter  C.  Ilains,  Corps  of  Engineers. 

1.  Potomac  River  at  Washington,  District  of  Columbia. — The  project 
for  the  improvement  of  the  Potomac  River  iu  the  vicinity  of  Washing- 
ton, D.  C,  was  adopted  by  act  of  Congress  passed  August  2, 1882,  and 
has  for  its  object  the  improvement  of  the  navigation  of  the  river  b^r 
widening  and  deepening  its  chanuels  so  as  to  accommodate  vessels  of 
the  largest  class  that  can  reach  Giesboro'  Point;  the  establishment  of 
harbor  lines  beyond  which  no  obstructions,  such  as  wharves,  etc.,  should 
be  built,  and  at  the  same  time  to  fill  and  raise  the  marshes  or  flats  in 
front  of  the  city  above  overflow  by  the  highest  freshets,  the  material 
taken  from  the  river  in  deepening  and  widening  the  channel  to  be  listed 
in  filling  the  fiats. 

Before  the  improvement  was  commenced  the  flats  or  marshes  iu  froti  t 
of  tin*  city  had  become  so  offensive  that  certain  parts  of  the  city  iu  tutrix- 
neighborhood  were  not  habitable. 

The  channel  to  Georgetown  was  narrow  and  crooked,  a::d  had  m>t 
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sufficient  depth  to  accommodate  vessels  sailing  to  and  from  that  port. 
The  Washington  Channel  between  Long  Bridge  and  the  Arsenal  was 
also  inadequate  to  the  wants  of  commerce.  Vessels  drawing  10  feet 
frequently  grounded  iu  the  Georgetown  Channel,  and  that  depth  was 
only  maintained  by  frequent  dredging. 

The  expenditures  for  the  improvement  have  thus  far  amounted  to 
*1. 247,494.90,  and  have  given  a  channel  from  Gle8boro,  Point  to  George- 
town about  500  feet  wide  and  20  feet  deep  (except  whore  the  depth  has 
been  somewhat  reduced  by  the  deposits  of  freshets),  and  a  channel 
along  the  wharves  from  Washington  Barracks  20  feet  deep  and  about 
350  feet  wide.  About  6,506,200  cubic  yards  of  material  have  been  de- 
posited on  the  flats,  raising  an  area  of  about  544  acres  of  marshes  to  a 
height  of  from  4  to  10  feet  above  meau  low  tide.  More  than  half  the 
entire  work  has  been  done  at  a  total  expenditure  of  $1,247,494.00,  less 
than  half  the  estimated  cost  of  the  entire  work. 

The  dredging  during  the  past  year  was  done  chiefly  by  contract.  On 
Section  II  dreuging  iu  the  Tidal  Keservoir  and  in  the  Virginia  Chan- 
nel was  iu  progress,  and  about  three-fourths  of  the  proposed  excava- 
tion iu  the  former  is  completed.  All  the  material  was  deposited  on  the 
flats. 

On  Section  III  the  construction  of  embankment  was  continued  and 
completed  :  about  400,000  cubic  yards  of  material  were  also  excavated 
from  the  Washington  Channel  and  deposited  on  this  portion  of  the  flats. 

All  the  contracts  for  dredgiug  and  tilling  the  flats  have  been  com- 
pleted, and  no  others  have  been  made  because  of  lack  of  funds. 

The  construction  of  the  Reservoir  Outlet  has  been  in  progress  dur- 
ing the  year,  and  the  foundation  for  the  main  structure  is  now  about 
completed.  This  has  been  a  work  of  great  difliculty  owing  to  the  soft 
nature,  to  a  great  depth,  of  the  material  forming  the  bed  of  the  river 
at  this  place.    The  work  is  being  done  by  hired  labor. 

The  officer  in  charge  refers  to  the  necessity  for  action  in  regard  to  the 
sewer  caual  at  the  foot  of  Seventeenth  street,  as  discussed  in  former 
repot  qp.  He  also  reports  in  regard  to  Sectiou  1,  that  portion  of  the  flats 
upon  which  work  was  stopped  because  of  the  requirement  of  Congress 
that  no  money  should  be  expended  upon  any  portion  of  the  flats  against 
which  title  claims  adverse  to  the  United  States  had  been  made,  that 
certain  work  is  necessary  to  secure  the  work  already  done  from  possi- 
ble destruction,  and  recommends  that  the  restrictions  contained  in  the 
river  and  harbor  act  of  Augusts,  1880,  and  of  the  act  approved  August 
5,  18s<j,  be  BO  modified  as  to  permit  of  the  necessary  protective  work. 

Long  Bridge  and  the  necessity  for  Congressional  action  in  regard  to 
it  is  a  prominent  topic  in  the  report  of  the  oflicer  in  charge  of  this  im- 
provement, His  report  of  February  11, 18S8,  upon  the  danger,  nor  only 
to  the  improvement  but  to  the  city  itself,  from  freshets  and  ice  gorges, 
should  Loug  Bridge  be  allowed  to  remain  as  it  is,  was  transmitted  to 
the  Speaker  of  the  House  of  Representatives  by  the  Secretary  of  War 
(see  House  Ex.  Doc.  No.  170,  Fiftieth  Congress,  first  session).* 

The  Long  Bridge  is  controlled  by  the  Baltimore  and  Potomac  Rail- 
mad  Company,  being  a  free  gift  from  the  Uuited  States  (as  per  act  ap- 
proved June  -1,  1870).  The  officials  of  the  railroad  company  claim  that 
the  improvement  of  the  Potomac  Iwver  will  endanger  that  part  of  the 
structure  spanniug  the  Washington  Channel.  A  conflict  of  interests 
-**!ns  probable,  and  the  oflicer,  while  not  of  the  opinion  that  the  bridge 
be  endaugered,  recommends  that  Cougress  require  the  railroad  com- 
ity to  erect  such  a  structure  at  this  place  as  will  meet  the  new  condi- 
tions. 
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The  amount  of  $600,000  cau  be  profitably  expended  during  the  fiscal 
year  ending  June  30,- 1890,  in  widening  the  channels  of  the  river  and 
raising  the  flats  with  the  material  excavated. 


July  1,  1R*7,  amount  available   $230,301.60 

July  1,  1*8-?,  auinuut  expended  during  fiscal  year,  exclusive 

of  liabilities  outstanding  July  1,  led?   $222, Kifi.  .V) 

July  I,  18tiB,  outstanding  (labilities   1,970.40 

July  1,  1H8*,  amount  covered  by  existing  contracts   2,410.00 

  227, 2IW.  90 


July  1,  1-— .  balance  available   23,124.70 

Amount  appropriated  by  act  of  August  11,    300,000.00 


Amount  available  for  fiscal  year  ending  June  30,  l--4.»   3i:».  1"J4.  7*' 

Amount  (estimated)  required  for  completion  of  existing  project   1, 141,3tio.U0 

Amount  that  can  be  profitably  expended  in  the  fiscal  vear  ending  June 

<     30,1890  „   600,000.01 

Submitted  in  compliance  with  requirements  of  sections  2  of  liver  and 
^    harbor  acts  of  1^60  and  16j7. 

(See  Appendix  J  1.) 

2.  Reconstruction  of  the  Aqueduct  Bridge,  Georgetown,  District  oj 
Columbia. — Congress,  by  an  act  approved  June  Ul,  18SG,  authorized  tht 
purchase  of  the  Aqueduct  Bridge,  a  wooden  structure  resting  on  stone 
piers,  spanning  the  Potomac  River  at  Georgetown,  D.  C,  and  appro 
priated  $240,000  for  that  purpose  aud  its  reconstruction. 

Certain  claims,  etc.,  affecting  the  title  to  the  bridge  being  iu  exist 
ence  when  the  bridge  was  couveyed  to  the  Government,  the  interest* 
of  the  United  States  were  protected  by  the  reteutiou  of  a  portion  o 
the  purchase  money  until  the  said  claims  were  adjudicated.  The  officei 
in  charge  reports  that  the  last  payment  on  account  of  the  purchase 
of  the  bridge  has  been  made. 

Proceedings  have  been  instituted  looking  to  the  condemnation  of  tin 
north  abutment  as  provided  in  the  act  authorizing  the  purchase  am 
reconstruction  of  the  bridge.   This  matter  is  yet  unsettled. 

The  bridge  has  been  in  course  of  reconstruction  in  accordance  with  tin 
approved  project  which  contemplated  that  an  iron  bridge  having  a  clea 
width  of  roadway  of  24  feet,  with  two  sidewalks  each  0  feet  wide  it 
the  clear,  be  substituted  for  the  old  wooden  superstructure  which  ha< 
become  unsafe  lor  travel.  The  new  bridge  was  opened  for  public  use  oi 
March  3,  18S8.  The  contract  for  the  reconstruction  of  the  biidg 
proper  was  completed  May  o,  1888.  For  several  reasons,  the  prineipa 
of  which  was  want  of  efficient  management  on  the  part  of  the.  eor 
tractor,  this  part  of  the  work  has  taken  a  longer  time  than  was  though 
necessary,  though  every  effort  was  made  on  behalf  of  the  United  State 
to  hasten  its  completion.  There  remains  some  work  to  be  done  on  th 
approaches.  This  is  in  progress,  under  contract,  and  will  be  complete 
in  the  near  future. 


July  1,  1S-7,  amount  available  $122,712.' 

Julv  1,  amount  expended  during  fiscal  year,  exclusive  of 

liabilitie  s  outstanding  July  1,  16>?   $9^,202.60 

July  1,  1S.-'S,  outstanding  liabilities   9,210. 10 

July  1,  l5W,  amount  covered  by  existing  contracts   4. 110.75 

  111,563.1 


July  I,  188:*,  balance  available   !ltl£&  ( 

(See  Appendix  J  2.) 


3.  Bridge  across  the  Eastern  Branch  of  the  Potomac  Hirer,  District  ( 
Columbia.— Tiiis  work  was  authorized'  by  act  of  Congress  approve 
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February  23,  1837,  which  appropriated  $110,000  for  the  construction  of 
a  substantial  wooden,  iron,  or  masonry  bridge,  aud  provided  that  sur- 
veys be  made  to  determine  the  length,  width,  aud  height  thereof.  The 
officer  in  charge  made  a  report  upon  the  survey,  which  was  referred  to 
a  Board  of  Eugineer  Officers,  which  concurred  in  his  recommendations 
that  the  direction  of  the  bridge  be  a  line  forming  an  augle  about  six 
degrees  to  the  southward  of  the  line  of  Pennsylvania  aveuue  extended, 
and  that  the  width  be  not  less  than  32  feet,  and  the  height  of  roadway 
.33  feet  above  low  tide. 

Bids  were  invited  for  a  bridge  possessing  the  above  features,  and  a 
contract  was  made  for  the  completion  of  the  eutire  structure,  iucludiug 
approaches,  for  a  total  price  of  $l0o,000. 

Some  time  was  lost  in  acquiriug  title  to  the  site  of  the  eastern  ap- 
proach, and  some  by  reason  of  unfavorable  weather,  which  hindered  out- 
door operations,  but  the  chief  cause  of  delay  is  a  controversy  with  the 
Baltimore  aud  Potomac  Kailroad  Company,  whoso  tracks  are  to  be 
spanned  by  the  westerly  eud  of  the  bridge. 

Congress  by  act  approved  May  14,  1888,  made  an  additional  appro- 
priation of  $00,000  to  provide  lor  modifying  the  plans  so  as  to  best  ac- 
commodate traffic  over  and  under  the  bridge,  with  a  proviso  that  the 
Baltimore  and  Potomac  Kailroad  Company  pay  their  just  and  fair  pro- 
portion of  the  cost  of  the  changes  at  the  west  end. 

A  conference  has  been  had  for  the  purpose  of  adjusting  the  matter, 
bat  no  agreement  has  beeu  arrived  at.  Changes  acceptable  to  the  Gov- 
ernment are  regarded  as  too  costly  by  the  railroad  compauy,  while 
those  meeting  the  wishes  of  the  company,  in  regard  to  cost,  do  not  pro- 
vide for  a  construction  acceptable  to  the  Government. 


Jnlyl,  1887,  amount  available  $109,573.30 

Amount  appropriated  by  act  of  May  14,  ItSJ   GO,  000.  00 


169,578. 30 

Jalv  1. 1838,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  1807  $10,713. 70 

Jaiy  1,  18-8,  outstanding  liabilities   t<,  050.71 

Jalv  1,  1888,  amount  covered  by  existing  contracts   89,  A50. 15 

 .   103, 4*t.  56 


Jely  1,  1883,  balance  available   01, 154. 74 

I  See  Appendix  J  3.) 


4.  Wharf  at  Fort  Monroe,  Virginia. — The  act  providing  for  the  sundry 
Hvil  expenses  of  the  Government  for  the  fiscal  year  endiug  June  30, 
appropriated  $100,000  for  the  construction  of  a  new  wharf  and 
improvements  to  the  roadway  leading  thereto,  on  the  Government  res- 
ervation at  Fortress  Monroe.  The  selection  of  the  most  suitable  site, 
tnd  also  ot  the  plau  and  selection  of  the  most  suitable  material  for  its 
»T»ns  true  Hon,  was  referred  to  a  Board  consisting  of  Col.  J.  C.  T  id  ball, 
First  Artillery,  Lieut.  Col.  J.  G.  Chandler,  Deputy  Quarternuster-Geu- 
T-ral.  and  Lieut.  Col.  P.  C.  Hains,  Corps  of  Engineers,  whose  reeommen- 
•Litious  were  approved  by  the  Secretary  of  War,  and  the  work  placed 
.a  charge  of  Lieutenant-Colonel  liains. 

After  some  modifications  of  the  plan,  to  reduce  its  cost,  a  contract 
eutered  into  for  the  work,  and  at  the  close  of  the  fiscal  year  the 
neater  part  of  the  material  had  been  prepared  by  the  contractor  and 
-      l*>iug  delivered  at  the  site  of  the  work, 

I. See  Appendix  J  5.) 

Surrey  of  the  Jam**  Creek  Canal,  emptying  into  Anacostia  Rirer,in  the 
<%  of  Washington.— V>x  direction  of  the  Secretary  of  War,  Lieutenant- 
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Colonel  Hains  was  directed  to  assume  charge  of  the  surveys  aud  the 
preparation  of  plans  and  estimates  for  improving  the  low  lauds  iu  the 
immediate  vicinity  of  the  Washington  Barracks  with  a  view  to  improv- 
ing the  sanitary  condition  of  that  post,  the  funds  required  for  this 
purpose  being  provided  by  the  Quartermaster-Geueral's  Department. 

The  report  submitted  of  the  results  of  this  survey  contaius  two  plaus 
of  improvement  suggested  by  Lieutenant-Colonel  Hains,  the  details  of 
which  will  be  fouud  in  Appendix  J  6. 

IMPROVEMENT  OF  PATUXENT  RIVER  AND  OF  THE  HA.RBORS  AT  BRE- 
TON BAY  AND  SAINT  JEROME'S  CREEK,  MARYLAND — OF  THE  CHAN- 
NEL AT  MOUNT  VERNON — OF  RAPPAHANNOCK  RIVER,  AND  YORK 
RIVER,  VIRGINIA — OF  TRIBUTARIES  OF  THE  LOWER  POTOMAC,  AND 
OF  CERTAIN  RIVERS  IN  VIRGINIA  AND  NORTH  CAROLINA. 

Engineer  in  charge,  Mr.  S.  T.  Abert,  United  States  Agent;  Supervis- 
ing Eugiueer,  Col.  W.  P.  Craighill,  Corps  of  Eugiueers. 

1.  Channel  at  Mount  Vernon,  Virginia. — Previous  to  the  commence- 
ment of  this  improvement  there  was  a  depth  of  but  4  feet  at  low  water 
over  the  wide  flat  between  the  wharf  at  Mount  Vernon  and  the  maiu 
channel  of  the  Potomac  River,  a  distance  of  1,901)  feet.  The  present 
project,  adopted  in  1879,  is  to  excavate  a  channel  from  deep  water  of 
the  Potomac  River  to  the  wharf  at  Mount  Vernon,  which  shall  have, 
when  completed,  a  width  of  150  feet,  and  a  navigable  depth  of  from  C 
to  7  feet  at  low  water,  with  a  turning-basin  at  the  wharf. 

The  amount  expended  to  the  close  of  the  fiscal  year  ending  June  30, 
1888,  is  88,500. 

A  channel  was  secured  145  feet  wide,  with  a  depth  varying  from  7  to 
9  feet,  from  the  Potomac  Channel  to  the  wharf,  and  a  circular  turning- 
basin  at  the  wharf,  of  the  same  depth,  with  a  radius  of  150  feet.  No 
work  has  been  done  since  1881  and  no  examination  has  been  made 
since  that  date,  but  a  steamer  drawing  4£  feet  fiuds  great  difficulty  in 
making  a  turn  at  the  pier. 

On  the  recommendation  of  the  superintendent  of  Mount  Vernon  it  is 
proposed,  in  the  report  of  1888,  to  increase  the  width  to  200  feet  and 
the  depth  to  from  9  to  10  feet  at  low  water,  with  a  turning  basiu  of  200 
feet  radius.  This  modification  is  necessary  to  meet  the  requirements 
of  trade  during  the  period  of  low  water,  and  will  increase  the  estimate 
82,500,  making  a  total  due  on  estimate  of  $8,500. 

The  engineer  in  charge  believes  that  $8,500  will  be  necessary  for 
widening  the  channel,  enlargiug  the  turning-basin,  and  removing  tlu* 
silt  which  has  been  deposited  in  the  cut;  that  this  sum  will  complete 
the  improvement  required  by  the  present  needs  of  navigation,  and  can 
be  economically  expended  in  the  year  ending  Juue  30,  1690. 

Amount  appropriated  by  act  of  August  11,  18S8   000.  « >•  > 

(  Amount  (estimated)  required  for  completion  of  existing  project   500.  0<  > 

J  Amountthat  cau  be  profitably  expended  in  liscai  yearending«Inne30. 1890  g,  .~>0*».  1u 
\  Submitted  in  compliance  with  requirements  of  sections  *2  of  river  aud 

I    harbor  acts  of  18oU  and  1867. 

(See  Appendix  K  1.) 

2.  Xeabsco  Creek,  Virginia. — The  obstructiou  to  navigation  in  this 
stream  consists  of  a  wide  flat  at  the  mouth,  about  H  miles  in  length, 
over  which  but  2J  feet  could  be  carried  at  low  water,  and  several  short 
bars  in  the  upper  part  of  the  creek  where  tit?  channel  is  narrow  and  tor- 
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tnoos.  The  present  project  was  adopted  in  18S1,  and  contemplated  the 
eieavation  of  a  chauuel  through  the  bars,  100  feet  wide  and  7  feet  deep 
at  low  water,  from  the  Potomac  Kiver  to  Atkinson's  Upper  Landing 
including  a  channel  to  Atkinson's  Lower  Lauding  aud  Willis's  Wharf), 
a  distance  of  about  14,800  feet. 
Tbi'  ainouut  expeuded  to  the  close  of  the  fiscal  year  ending  June  30, 
is  $5,000.    When  work  ceased  iu  1882  the  channel  was  50  feet 
wide  ami  from  4  to  5  feet  deep  at  low  water  from  the  Potomac  River  to 
I  point  1,800  feet  above  Willis's  Wharf. 

\  Amoout  (estimated)  required  for  completion  of  existing  project   $20,000.00 

j-obmittetl  in  compliance  with  requirements  of  sections  'Z  of  river  and 

I  barlx>r  acts  of  lr<00  aud  lHu7. 

See  Appendix  K  2.) 

3.  Breton  Bay,  Leonardtoicn,  Maryland.— The  harbor  of  Leouardtown, 
it  the  upper  end  of  Breton  Bay,  prior  to  the  commencement  of  the 
present  improvement,  had  a  least  depth  of  5  feet  at  low  water,  which 
iusutheient  for  the  passage  of  steamers  to  and  from  the  Leonard- 
town  Wharf.  The  bar  which  extended  to  the  9-foot  curve  iu  the  bay 
™ about  1  mile  iu  length. 

Tbe  present  prpject  for  the  improvement,  adopted  in  1878  and  modi- 
xl  in  lsso,  is  to  excavate  a  channel  with  a  width  of  200  feet  for  a  dis- 
taoceof  U  miles,  and  to  enlarge  the  turning-basin  to  a  breadth  of  400 
fat  ami  a  length  of  800  feet.    The  depth  is  to  be  not  less  than  10  feet 

II  low  water. 

Up  to  June  30,  1 888,  $20,1 73.9G  have  been  expended.  A  basin  has 
been  secured  (545  feet  long  by  370  feet  wide,  narrowing  to  a  width  of 
150  feet  in  335  ft*et ;  aud  a  channel  150  feet  wide  for  a  distance  of  1,870 
feet,  ami  185  feet  wide  for  a  further  distance  of  1,420  feet.    The  depths 


•ary  from  8.5  to  13.3  feet  at  low  water. 

«l|  I,  ls67,  ainouut  available   $992.  37 

lah- 1,  18-v",  amount  expeuded  during  fiscal  year,  exclusive  of  liabilities 
•/atetanding  July  1, 1«^7    606. 33 


J«ly  1,1668,  balance  available   326.04 

bunt  appropriated  by  act  of  August  11,  1888   3, 000.  00 


Amount  available  for  fiscal  year  ending  June  30,  1889    3, 326. 04 


Amount  (estimated)  required  for  completion  of  existing  project   17,000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  eudiug  June 30, 1890    10, 000. 00 
Emitted  in  compliance  with  requirements  of  sections  2  of  river  aud 
I  barhor  acts  of  1*00  aud  15V17. 

'See  Appeudix  K  3.) 


J.  Somini  Creek,  Virginia. — This  stream  is  an  important  tributary  of 
'he  Potomac,  8J  miles  below  Washington.  Navigation  was  obstructed 
by  •  bar  of  sand  and  oyster-shells  at  its  mouth,  over  which  but  3  feet 

-nld  lie  carried  at  low  water,  and  the  approach  to  the  bar  was  further 
Attracted  by  the  cioss-tide  and  an  exceedingly  rapid  current.  The 
■r^ih  of  the  bar  from  the  0-foot  curve  in  the  river  to  the  9-foot  curve 
a  Noinini  Creek  is  5,700.  After  passiug  the  bar  8£  feet  can  be  carried 
' >  Xoruini  Ferry,  3  miles  above  the  mouth. 

The  project,  modified  iu  1885,  is  to  cut  a  channel  with  a  width  of  200 
M,  and  also  to  dredge  a  training  channel  and  to  sink  a  mattress  for 
purpose  of  divertiug  the  cross  current.  The  depth  should  be  uot 
*m  than  10  feet  at  low  water.  The  amount  estimated  iu  1885  for  this 
impose  was  $30,000. 
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The  landings  in  Noinini  Creek  are  the  most  important  of  those  tnade 
by  the  Baltimore  and  Potomac  River  boats.  Pilots  find  great  difficulty 
in  navigating  the  channel,  and  from  their  representations  it  is  believed 
that  the  unfinished  cut  has  filled  from  30  to  40  per  cent,  since  the  date 
of  the  last  dredging.  It  will,  in  cousequence,  be  necessary  to  iucrease 
the  estimate  from  $30,000  to  $40,000,  and  this  iucrease  is  recommended. 

The  amount  expended  to  Juue  30,  1888,  is  $32,500,  which  resulted  in 
securing  a,  channel  100  feet  wide  and  9  feet  deep  from  the  9-foot  curve 
in  the  bay  to  White  Oak  Point,  a  distance  of  4,400  feet. 

No  work  has  been  done  since  1882,  and  unless  the  chaunel  is  shortly 


redredged  this  creek  must  be  closed  to  steamers. 

Amount  appropriated  by  act  of  August  11,  1888   $.">,  000. 00 

: 

r  Amouut  (estimated)  required  for  completion  of  existing  project   35, 000. 00 


I  Amount  that  can  be  profitably  expended  in  fiscal  year  cndiug  Jane 30, 18JJ    10,000.  OO 
l  Submitted  in  compliance  with  requirements  of  sections  2  of  river  aud 
„    harbor  acta  of  1866  and  1867. 

(See  Appendix  K  4.) 

5.  Harbor  at  entrance  of  Saint  Jerome's  Creek,  Maryland. — The  outer 
bar  in  the  bay  has  a  length  of  2,193  feet  from  the  9- foot  curve  in  tbe 
bay  to  Carsey's  Point,  in  the  creek.  The  least  depth  of  water  on  it  be- 
fore improvement  was  2.8  feet.  The  average  depth  in  the  chanuels  to 
the  ponds  used  by  the  Fish  Commission  for  hatching  oysters  was  one- 
half  foot.  The  length  of  the  inner  channel  to  the  wharf  of  the  Fish 
Commission  is  3,742  feet. 

The  project  for  the  improvement  of  this  harbor  was  adopted  in  1881, 
aud  contemplated  dredgiug  a  channel  100  feet  wide  aud  9  feet  deep  at 
low  water  through  the  outer  bar  at  the  mouth  of  the  creek  ;  and  a  chan- 
nel 40  feet  wide  and  G  feet  deep  through  the  south  proug  of  the  creek, 
the  material  therefrom  to  be  thrown  up  in  a  dike  so  as  to  form  a  pond 
for  the  purposes  of  the  United  States  Fish  Commission.  The  channel 
through  the  outer  bar  was  made  navigable  and  the  ponds  were  formed. 
The  preservation  of  the  depth  on  the  outer  bar  is  doubtful.  This  har- 
bor is  situated  at  a  desirable  point  for  a  refuge  for  oyster-boats. 


Up  to  June  30,  1888,  $25,138.60  were  expended. 

July  1,  1887,  amount  available   $1, 770.  OO 

July  1,  18c8,  amouut  expended  during  fiscal  year,  exclusive  of  liabilities 

outstanding  July  I,  1887    40&  60 


July  1,  1888,  balauce  available   1, 361.  40 


f  Amount  (estimated)  required  for  completion  of  existing  project   26, 000.  OO 

J  Amount  that  can  be  profitably  expeuded  in  fiscal  yearending  June30, 1890    18,000.  00 
|  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
t    harbor  acts  of  1806  and  1867. 

(See  Appendix  K  5.) 


6.  Patuxent  River,  Maryland,  from  Benedict  to  HHPs  Landing. — To 
comply  with  the  requirements  of  the  river  and  harbor  act  of  August  5, 
1880,  a  preliminary  examination  was  made,  and  a  survey  of  parts  of  tbe 
Patuxent  River  between  the  poiuts  designated. 

A  report  of  the  results  of  the  survey  was  transmitted  to  Congress 
February  14,  1SS8,  and  printed  as  House  Ex.  Doe.  No.  162,  Fiftieth  Con- 
gress, first  session. 

The  proposed  improvement  to  consist  of  dredging  a  cut  200  feet  wide 
and  from  12  to  13  feet  in  depth,  which  will  give,  when  completed,  a 
channel  of  about  100  feet  wide  at  low  water,  and  V2h  feet  in  depth. 
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The  estimated  cost  for  the  two  bars  being  about  $80,000. 

The  river  and  harbor  act  of  August  11,  1888  contains  an  appropria- 
tion of  $5,000  for  this  improvement,  and  a  further  sum  of  $10,000  may 
be  profitably  expended  in  continuing  it  during  the  fiscal  year  eudiug 
Juue  30,  1890. 

Amount  appropriated  by  act  of  August  11,  18-58   $.">,  00).  00 

Amount  (estimated)  required  for  completion  of  existing  project   75,000.00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1890  10, 000.  <H) 
^nbniitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  act*  of  1866  and  1867. 

7.  Rappahannock  River,  Virginia. — The  distance  from  Fredericks- 
bargh  to  the  mouth  of  the  river  is  100£  miles.  The  present  project  for 
the  improvement  of  this  river  was  adopted  in  1871  and  modified  in  187!>, 
the  object  being  to  provide  a  chaunel  150  feet  wide  and  10  feet  deep 
through  the  bar  at  Fredericksburg!) ;  channels  100  feet  wide  and  10  feet 
deep  through  the  bars  between  Fredericksburgh  and  Port  Royal;  and 
channels  200  feet  wide  and  15  feet  deep  through  two  bars  between  Port 
Royal  and  Tappahanuock,  where  a  larger  class  of  vessels  must  be  pro- 
vided for.  Between  March  3,  1871,  and  Juue  30,  1879,  $90,500  were 
expended  on  the  first  project. 

The  amount  expended  ou  the  preseut  project  from  Juue  14,  1880,  to 
Jnne  30,  1887,  is  $81,278.76,  und  during  the  fiscal  year  ending  June  30, 
1888,  $15,363.68,  including  outstanding  liabilities,  were  expended,  mak- 
ing a  total  to  Jnne  30,  1888,  of  $96,04*2.44.  This  amount  has  been  ex- 
pended in  dredging,  in  the  construction  and  repair  of  longitudinal  aud 
spur-dikes,  in  planting  locusts  and  willows,  and  in  the  blasting  and 
removal  of  rock.  It  hassecured  navigable  channels  at  Fredericksburgh, 
Pollocks,  Bernard's,  Pratt's,  Spottswood,  Castle  Ferry,  aud  Farley  Vale 
bars,  extending  over  a  distance  of  12.6  miles.  Between  Fredericksburgh 
and  Farley  Vale  the  least  depth  ou  June  30,  1888,  was  8  feet  at  low 
water,  aud  the  width  about  100  feet.  Below  Farley  Vale  steamers  have 
less  difficulty  in  navigating  the  river. 

July  1, 1867,  amonut  available   $15, 721. 24 

July  1,1883,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,1887  $15,362.01 

July  1. 1888,  outstanding  liabilities   1. 67 

 15,36^.68 

July  1, 1888,  balance  available   357. 56 

Amount  appropriated  by  act  of  August  11, 1888   15, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1889    15, 357. 56 

f  Amount  (estimated)  required  for  completion  of  existing  project   179, 000. 00 

1  Amount  that  can  be  profitably  expended  in  fiscal  year  endiug  Juno  30, 1800    30, 000. 0u 
I  Submitted  in  compliance  with  requirements  of  sections'!  of  river  aud 
I     harbor  acts  of  1866  and  1807. 

See  Appendix  K  6.) 

8.  Totiutky  River,  Virginia. — The  obstructions  to  the  navigation  of  this 
river  consisted  of  two  bars;  one  at  its  mouth,  which  forms  a  part  of 
the  wide  flat  between  the  outlet  of  the  river  and  the  navigable  channel 
of  the  Rappahannock,  having  a  least  depth  of  4£  feet,  aud  the  other, 
about  2.4  miles  above  the  mouth,  known  as  Booker's  Bar,  having  a  rul- 
ing depth  of  3  feet. 

Ten  thousand  dollars  were  appropriated  up  to  August  2,  1882.  This 
has  been  expended  in  building  aud  repairiug  a  lougitudiual  dike 
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2,117  feet  in  length,  the  effect  of  which  has  been  to  scour  out  the  chan- 
nel to  a  depth  of  3£  feet  at  low  water. 

July  1, 188?,  amount  available   $400. 8*2 

July  1, 1888.  amount  expended  during  fiscal  year,  exclusive  of  liabilities 

outstanding  July  1,  18*«7   400. 69 


Amount  (estimated)  required  for  completion  of  existing  project   12,000.  00 

Submitted  iu  compliance  with  requirements  of  Mictions  \l  of  river  and 
harbor  acts  of  I860  and  1807. 

(See  Appendix  K  7.) 

9.  Urbana  Creek,  Virginia. — Prior  to  the  commencement  of  this  im- 
provement the  navigation  was  obstructed  by  a  bar  at  the  mouth  over 
which  but  6  feet  of  water  could  be  carried. 

The  present  project  was  adopted  in  1870,  the  object  being  to  excavate 
a  chaunel  through  the  bar  150  feet  wide  and  10  feet  deep  at  low  water. 

The  amount  expended  to  June  30,  1888,  is  $15,500. 

The  expenditure  resulted  in  securing  a  channel  of  10  feet  in  depth  at 
low  water  and  of  120  feet  in  width  at  the  narrowest  part  through  the 
outer  bars.  A  turning-basin  200  feet  wide,  300  feet  long,  aud  10  feet- 
deep  has  been  made  at  the  wharf,  and  also  a  channel  of  approach  within 
the  creek  1,090  feet  long,  SO  feet  wide,  and  10  feet  deep  at  low  water. 

Amount  (estimated)  required  for  eompletiou  of  existing  project   §7,000.  00 

Submitted  in  compliance  with  requirements  of  sections    of  river  and 
harbor  acts  of  1800  and  1807. 

(See  Appendix  K  8.) 

10.  Mattaponi  River,  Virginia. — This  stream  is  navigable  for  50  miles. 
Previous  to  the  commencement  of  the  improvement  the  river  was  ob- 
structed by  numerous  bars  aud  by  snags,  wrecks,  and  overhanging  trees. 
The  object  of  the  improvement  adopted  in  1880  was  to  provide  a  chau- 
nel 40  feet  wide  aud  5A  feet  deep  at  low  water  by  the  removal  of  snags, 
drift  logs,  wrecks,  and" overhanging  trees,  and  by  dredging  through  the 
bars.  The  channel  through  Robinson  and  Latatie^s  bars  will  have  a 
width  of  40  feet  at  bottom  and  a  depth  of  0  feet  at  low  water.  The 
amouut  expended  to  June  30,  1887,  is  $7,201.32,  and  during  the  year 
endiug  June  30,  1888,  $5,981.98  have  been  expended,  makiug  a  total  tc 
June  30,  1888,  of  $13,183.30.  This  sum  was  expended  in  snagging  oper- 
ations and  the  removal  of  wrecks,  logs,  aud  overhanging  trees  for  a 
length  of  river  of  about  34  miles  aud  in  building  a  dike  at  Robinson's 
Bar. 

July  t,  lK->7,  amouut  available   $6,093.6* 

July  1.  amount  expended  during  iiscal  vear,  exclusive  of 

liabilities  outstanding  July  1,  16^7   $f>. <X». 09 

July  1,  lt*t»,  outstanding  liabilities   1.  Kl 

 5,981.91 

July  1,         balance  available   110.  7« 

Amount  appropriated  by  act  of  August  11,  lSc<8   3, 0O0.  O 

Amount  available  for  fiscal  year  ending  June  30,  1H-'J   ;l,  11G.  7 

(  Amount  (estimated)  required  for  completion  of  existing  project   83,  OO0.  O 

J  Amounttbat  eau  be  profitably  expended  in  fiscal  year  endiug.JnneM,  1H1K)    10,  000.  O 
\  Submitted  in  compliance  with  requirements  of  sections  *J  of  river  aud 
L    harbor  acts  of  18tk»  and  1ho7. 

(See  Appendix  K  9.) 

11.  Pamunky  River,  Virginia. — The  present  project  was  adopted  ii 
1880,  the  object  being  to  provide  a  channel  40  feet  wide  and  from  3  to  . 
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fut  deep  from  Ilauovertowu  to  Now  Castle  Ferry,  adistance  of  9  miles, 
and  lou  feet  wide  and  7  feet  deep  at  low  water  on  two  of  the  lower  bars. 

fbe  total  expenditure  to  June  30,  1887,  is  $6,457.47,  and  during  the 
tix-yl  year  eliding  June  30,  1888,  $5,943.50  have  been  expended,  mak- 
ing a  total  to  June  30, 1888,  of  $12,400.97.  This  sum  was  expended  in 
the  removal  of  snags,  wrecks,  logs,  and  overhanging  trees  from  16£ 
miles  of  the  river  and  in  building  dikes  at  Skidmore  and  Spring  bars. 

1,  1887.  amount  available   $6, 04*2. 53 

I -jIj-  I,  1838,  amount  expended  during  fiscal  year,  exclusive  of  liabities 
.nnatandiug  July  1,  lti87   5. 943. 50 

>uJy  I,  balance  available   99.03 

Imuant  appropriated  by  act  of  August  11,  1888    3, 000. 00 

lraount  available  for  fiscal  year  ending  June  30,  1889    3, 099. 03 

[Amount  (estimated)  required  for  completion  of  existing  project   13,000. 00 

J  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1890  8,000. 00 
I  Submitted  in  compliance  with  reqnirments  of  sections  2  of  river  and 
[  harbor  acta  of  1866  and  1867. 

(See  appendix  K  10.) 

12.  York  River,  Virginia. — The  navigation  of  the  river  prior  to  the 
commencement  of  the  present  improvement  was  obstructed  by  a  bar  at 
ihe  mouth  of  Potopotauk  Creek,  having  a  least  depth  of  19  feet  at  low 
water ;  and  a  bar  about  8£  miles  above  at  West  Point,  Va.,  having  a 
least  depth  of  14  feet.  • 

The  present  project  was  adopted  in  1S80,  the  object  being  to  provide 
a  channel  22  feet  deep  at  low  water,  and  400  feet  wide  through  the 
bars;  and  also  a  basin  of  the  same  depth,  connecting  with  the  channel 
above  the  wharves. 

The  first  appropriation  ($10,000),  made  June  14, 1880,  was  applied  to 
the  improvement  of  Potopotank  Bar,  through  which  a  channel  105  feet 
wide  and  22  feet  deep  was  made  by  dredging.  The  appropriations  siuce 
1880  have  been  applied  to  dredging  a  channel  below  West  Point. 

The  amount  expended  up  to  Juno  30,  1888,  is  $95,348.62.  The  ex- 
penditures at  West  Point  have  resulted  in  giving  a  channel  190  feet 
wide  for  a  distance  of  750  feet;  230  feet  wide  for  a  distance  of  2,000 
feet;  190  feet  wide  for  a  distance  of  0,290  feet ;  180  feet  wide  for  a  dis- 
tance of  1,200  feet,  and  100  feet  wide  for  a  distance  of  1,000  feet,  all 
distances  being  stated  successively  and  in  a  descending  order.  The 
depth  in  the  channel  varies  from  17.8  to  25.6  feet  at  low  water. 

The  width,  when  the  channel  is  completed,  will  be  400  feet,  and  the 
depth  at  low  water  will  be  22  feet,  which  dimensions  will  be  necessary 
for  vessels  beating  up  to  West  Point. 

July  1;  1887,  amount  available   $3, 656. 28 

July  1,  1888,  amount  expended  daring  fiscal  year,  exclusive  of  liabilities 

July  1, 1887    254.90 


July  1, 1888,  balance  available   3, 401. 38 

appropriated  by  act  of  August  11,  1888   30, 000. 00 

available  for  fiscal  year  ending  June  30,  1889    33. 401.  \i$ 

\  Amount  (estimated)  required  for  completion  of  existing  project   127,250. 00 

J  Amount  that  can  bo  profitably  expended  in  fiscal  year  ending  Juno  30, 1890  50, 000. 00 
I  Submitted  m  compliance  with  requirements  of  sections  3  of  river  and 
\    harbor  acta  of  1866  and  1867. 

{See  Appendix  K  11.) 
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13.  ChicJcahominy  lliver,  Virginia. — The  present  project  was  adopted 
in  1878,  the  object  being  to  dredge  channels  from  100  to  150  feet  wide 
through  Windsor  Shades,  Old  Fort,  and  Binn's  bars,  to  a  depth  of  not 
less  than  8  feet  at  low  water.  The  whole  of  the  appropriations,  amount- 
ing to  $19,000$  have  been  expended. 

On  June  30,  1887,  the  bars  at  Windsor  Shades  and  Old  Fort  had  a 
depth  of  from  8  to  9  feet  and  a  width  of  about  75  feet.  At  Binn's  Bar 
the  depth  was  between  7£  and  8£  feet,  and  the  width  about  1G0  feet. 
The  channel  through  the  "bar  at  the  mouth  had  a  width  of  about  200 
feet  and  a  depth  of  from  14  to  15  feet.  The  depths  given  refer  to  low 
water.  The  length  of  the  cut  through  the  bar  at  the  mouth  of  the 
river  is  1,700  feet. 

For  the  completion  of  the  project  for  the  improvement  of  the  upper 
part  of  the  river,  and  for  re-examinations  of  the  old  bars  aud  the  new 
ones  which  have  formed  since  the  commencement  of  the  work,  $10,000 
are  required. 

Amount  appropriated  by  act  of  August  11, 1888   $2, 500. 00 

(  Amount  (estimated)  required  for  completion  of  existing  project   7, 500. 00 

J  Amonnt  that  can  bo  profitably  expended  in  fiscal  yearendingJune30, 1890  5, 000. 00 
S  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

I   harbor  acts  of  186G  and  1867. 

(See  Appendix  K  12.) 

14.  Staunton  Rivery  Virginia. — The  project  for  the  improvement  of 
this  river  between  Brook  Neal  and  Randolph  fetation,  31  miles  below, 
on  the  Richmond  and  Danville  Railroad,  was  adopted  in  1879,  the  ob- 
ject being  to  secure  a  navigable  channel,  not  less  than  35  feet  wide  and 
2  feet  deep  at  low  water,  through  the  various  ledges  and  sand-bars, 
which  obstruct  navigation. 

The  amount  expended  to  June  30,  1887,  is  $29,006.07,  and  during  the 
fiscal  year  ending  June  30, 1888,  $3,105.33  have  been  expended,  making 
a  total  to  June  30, 1888,  of  $32,112.00. 

About  29£  miles  of  the  river  have  been  opened  for  navigation  by 
small  steamers. 

The  project  for  the  improvement  of  the  part  of  the  river  between  Pig 
River  and  Brook  Heal  was  adopted  in  1882,  the  object  being  to  secure  a 
navigable  channel  for  bateadx,  not  less  than  14  feet  wide  and  from  H 
to  2  feet  deep  at  low  water,  with  a  slope  of  water-surface  at  rapids  not 
greater  than  10  feet  to  the  mile. 

The  amount  expended  to  June  30, 1887,  is  $3,606.77,  aud  during  the 
fiscal  year  ending  June  30,  1888,  $2,906.27,  including  outstanding  lia- 
bilities, were  expended,  making  a  total  to  June  30,  18S8,  of  $6,573.04. 
This  expenditure  resulted  in  opening  a  channel  from  the  railroad  bridge 
to  a  distance  of  18J  miles  above. 

July  1,  1887,  amount  available   $6, 886. 50 

July  1,  1888,  amount  expended  dnring  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  1887    $6, 068. 60 

J  illy  1,  1888,  outstanding  liabilities   3. 00 

  0,071.60 

July  1,  1888,  balancoavailablo   814. 96 

Amount  appropriated  by  act  of  August  11,  1888    5,  OOO.  00 

Amount  available  for  fiscal  year  ending  June  30,  1889   5,  81 1.  DO 

Amount  (estimated)  required  for  completion  of  existing  project   58,  OOO.  OO 

Amounttbatcanboprotitablyexpendedinliscalyearcnding Juno 30, 18U0   20,  OOO.  00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
.   harbor  acts  of  1866  aud  1807. 

(See  Appendix  K  13.) 
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15.  Han  River,  between  Madison,  North  Carolina,  and  Danville,  Vir- 
ginia.—The  object  of  the  first  project  for  this  improvement,  adopted  in 
l&O,  was  to  provide  a  chaunel  for  navigation  not  less  than  35  feet  wide, 
bat  it  was  afterwards  modified  to  a  channel  of  not  less  than  1G  feet 
wide  and  2  feet  deep  in  the  rapids  at  low  water.  The  amount  expended 
to  June  30,  1887,  is  $36,780.92,  and  during  the  fiscal  year  ending  June 
30, 1888,  $13,298.S9,  including  outstanding  liabilities,  were  expended, 
making  a  total  to  June  30,  1888,  of  $50,088.81.  This  expenditure  has 
resulted  in  the  excavation  of  rock  from  the  channel  between  Madison 
aud  Danville  and  in  building  crib  dams  at  Slink's  Shoals.  The  amount 
doe  on  estimate  will  be  expended  in  building  dams  at  the  falls  of  great- 
est descent,  in  excavating  gravel-bars,  and  in  rock  excavation  below 
Eagle  Falls. 


July  1, 1887,  anion nt  available   $13,710,08 

July  1.  1868,  amount  expended  during  fiscal  year,  oxclusivo  of 

liabilities  outstanding  July  1,  1887   $12,558.90 

Jaly  1,  1888,  outstanding  liabilities   730.  <J3 

  13,298.80 


Jaly  1, 1888,  balance  available   411. 19 


Amount  (estimated)  required  for  completion  of  existing  project   7, 010.  UU 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  186b  and  1867. 

(See  Appendix  K  14.) 

IP.  Roanoke  River,  North  Carolina. — The  first  project  for  the  improve- 
ment of  this  river  was  made  in  1871,  the  object  being  to  improve  navi- 
gation by  the  removal  of  rocks  near  VVeldon  and  Halifax,  and  all  wrecks, 
*oags,  and  overhanging  trees  at  various  other  points;  and  to  dredge 
'bannels  through  the  numerous  bars  and  shoals.  A  part  only  of  this 
project  was  adopted. 

The  appropriation  of  $5,000,  made  August  2,  18S2,  was  expended  in 
^pairing  two  dikes  at  Indian  Highland  Bar,  A  survey  was  also  made 
to  ascertain  the  changes  which  had  taken  place  since  1871. 

The  araouut  expended  under  the  first  project  to  June  30,  18S4,  was 
?4o,000,  and  was  chiefly  for  the  removal  of  wrecks  and  blockades,  and 
for  blasting  rock  near  "VVeldon.  The  first  appropriation  under  the  pres- 
et project  (63,000,  made  July  5,  1881)  was  not  sufficient  to  prosecute 
Tae  work  economically.  With  the  $20,000  appropriated  August  5, 1880, 
t  *as  applied  to  building  and  operating  a  steam-plant.  (Joshake  Creek 
'or  its  whole-  leugth,  l.V  miles,  and  the  Thorough  fare,  a  distance  of  2 
miles,  were  cleared  of  "obstructions ;  10.5  miles  of  the  river  chauuet 
*ere  wholly  cleared,  and  10.8  miles  partially  cleared  of  obstructions. 
In  all,  about  2.>  miles  of  channel  were  improved. 

The  appropriations  for  the  present  project  to  June  30, 1888,  amount  to 
?-J,U0O.  Of  this  sum,  88,078.34  were  expended  to  Juno  30,  1887  ;  and 
,!«riugthe  year  ending  June  30,  1888,  $11,457.38,  including  outstaud- 
fcft  liabilities,  were  expended,  making  a  total  to  June  30,  188S,  of 
1*435.72. 

^7  1.  1887,  amount  available   $14, 021. 66 

^•y  1.  l^yy^,  amount  expended  daring  fiscal  year,  exclusive  of 

iiabUtfifj*  outstanding  July  1,  1887   $11, 364.65 

J«i 7  I.  18t*.  outstanding  liabilities   fci.73 

  11,457.38 

1, 1**8,  balauco  availablo  

***wt  appropriated  by  act  of  August  11,  1888   

**nnx  arailablo  for  fiscal  year  ending  Jane  30,  1889 
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( Amount  (estimated)  required  for  completion  of  existing  project  $lf>0, OIK).  CO 

J  Amount  that  can  bo  prothably  expended  in  fiscal. vear  ending  J  uueUO,  LtiOQ   45,090.  00 
I  Submitted  iu  compliance  with  requirements  of  sections  -J  of  river  ami 
^    harbor  acts  of  lstiG  and  18. 57. 

(See  Appendix  K  15) 

17.  French  Broad  River,  North  Carolina. — The  first  project  for  the 
improvement  of  tins  river  was  adopted  in  1878,  Hit*  object  being  to  se- 
cure a  channel  33  feet  wide  ami  not  less  than  2h  feet  deep  at  low  water 
between  Brevard  and  Big  Buck  Shoals,  a  distance  of  31.6  miles. 

The  amouut  expeuded  to  .June  30,  18S2,  was  £37,780.22,  with  the  fol- 
lowing results:  A  survey  of  the  river  between  Brevard andTJig  Buck 
Shoals  ;  the  improvement  of  the  various  shoals  and  rapids  by  means  of 
rock  and  gravel  excavation,  and  the  construction  of  wing  dams  for  a 
distance  of  20  miles  below  Brevard. 

The  act  of  August  2,  1882,  appropriated  $">,000  for  improving  the 
river  "from  Smith's  Bridge  up."  A  survey  from  Smith's  Bridge  (near 
Asheville)  to  the  foot  of  Long  Shoal,  a  distance  of  12.01)  miles,  was 
made  in  18S2,  and  a  project  adopted  for  securing  a  chanuel  30  feet  wide 
and  not  less  than  2j  feet  deep  at  low  water  for  this  distance.  The  esti- 
mates amounted  to  $70,000.  In  the  fiscal  year  ended  .Tune  30,  18S4, 
this  part  of  the  river  was  improved  for  a  distance  of  4.\  miles  above  the 
bridge,  under  a  special  act  of  appropriation. 

The  amount  expended  to  June  30,  1888,  is  $13,000. 

S Amount  (estimated)  required  for  completion  of  existing  project   $70,000.  OO 

Submitted  iu  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1*07. 

(See  Appendix  K  10.) 

18.  Removing  sunken  vessels  or  craft  obstructing  or  endangering  naviga- 
tion.— The  wreck  of  the  schooner  Spray,  abandoned  by  her  owners  and 
beached  in  1885,  was  reported  on  April  11,  1887,  as  an  obstruction  to 
navigation.  The  usual  notice  of  thirty  days  to  persons  interested  was 
published,  and  proposals  were  opened  June  0,  1887. 

The  lowest  bidder  exceeded  the  amount  (81,100)  allowed  by  the  Secre- 
tary of  War.  Authority  was  obtained  June  13, 1887,  and  in  July  of  the 
same  year,  for  the  sum  allotted,  the  wreck  was  removed  by  hired  labor 
with  the  steam-plant  belonging  to  the  Bappahannock  Kiver  improve- 
ment. 

Three  wrecks,  near  Ayletts,  in  the  Mattaponi  Biver,  Virginia,  were 
reported  on  February  23,  1SSS,  as  obstructions  to  navigation. 

The  usual  notice  of  thirty  days  to  persons  interested  was  published, 
and  proposals  were  opened  April  28,  1888.  Mr.  William  11.  French,  of 
Norfolk,  Ya.,  was  the  lowest  bidder,  and  a  contract  was  made  with  him 
for  $1,800,  the  work  to  be  completed  by  August  0,  1888. 

The  work  of  removal  commenced  June  12,  1888,  and  was  completed 
according  to  the  specifications  during  the  month. 

(See  Appendix  K  17.) 

EXAMINATION  AND  SURVEY  FOR  IMPROVEMENT,  TO  COMPLY  WITH  T£ J£- 
QUIREMENTS  OF  THE  RIVER  AND  IIARROR  ACT  OF  AUGUST  18S<*. 

It  appearing,  after  preliminary  examination  by  the  local  engineer 
that  the  locality  was  worthy  of  improvement,  Mr.  Abert  was  charge*  I 
with  and  completed  the  following  survey,  the  results  of  which  wer«j 
transmitted  to  Congress  and  printed  as  House  Ex.  Doc.  No.  102,  Fiftieth 
Congress,  first  session. 

1.  Patujccnt  River,  Maryland,  from  Benedict  to  Hill's  Landing. — (See 
also  Appendix  K  18.) 
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IMPROVEMENT  OF  CERTAIN  RIVERS  AND  HARBORS  OF  NORTH  CARO- 
LINA AND  SOUTH  CAROLINA. 

Officer  in  charge,  Capt.  W.  II.  Bixly,  Corps  of  Engineers,  having  un- 
der his  immediate  orders  First  Lieut.  EL  Taylor,  Corps  of  Engineers. 
Supervising  engineer,  Col.  W.  P.  Craighill,  Corps  of  Engineers. 

1.  Pamlico  and  Tar  riverx,  North  Carolina. — The  Pamlico  and  Tar 
rivers  are  different  portions  of  a  single  stream,  the  upper  portion  being 
called  the  Tar.  . 

When  placed  under  improvement  in  187C,  the  Pamlico  River  had  an 
available  depth  of  only  3  feet  at  low  water  in  its  upper  portion,  near 
Washington.  The  Tar  River  had  during  eight  months  of  the  year  an 
available  depth  of  from  2  to  3  feet  for  49  miles  up  toTarborough,  its 
practical  limit  of  navigation.  The  channel  of  the  combined  stream  was 
almost  completely  obstructed  by  two  war  blockades,  and  by  floating 
ami  sunken  stumps  and  logs,  and  by  overhanging  trees. 

The  original  project  of  187(5  (for  the  Pamlico)  and  of  1879  (for  the  Tar), 
as  since  slightly  modified  and  continued  to  date,  proposed  to  secure 
a  clear  channel  9  feet  deep  at  low  water  up  to  Washington ;  thence  a 
channel  60  feet  wide  and  3  feet  deep  at  low  water,  23  miles  further  to 
Greenville,  and  thence  a  channel  CO  feet  wide  and  20  inches  deep,  20 
ailes  further  to  Tarborough.  The  final  total  cost  of  this  work  was  es- 
timated in  1887  to  be  $75,000.  These  estimates  have  since  been  in- 
creased to  $76,000.  The  total  amount  appropriated  up  to  June  30, 1888, 
is$oS,000,  the  appropriation  for  the  two  rivers  being  consolidated  iu 

\m. 

Daring  the  fiscal  3'ear ending  June  30,  1888,  $1,063.72, including  out- 
standing liabilities,  was  spent  iu  removing  dangerous  obstructions  from 
the  jwrtion  of  the  river  from  5  miles  above  *  i  4  miles  below  Greenville, 
*here  navigation  was  most  obstructed,  and  in  caring  for  property,  etc. 
All  work  in  the  field  was  stopped  in  September,  1887,  because  the  avail- 
able funds  were  no  louger  sufficient  for  advantageous  use. 

Up  to  June  30,  1888,  a  total  of  $37,776.33  has  been  spent  upon  this 
improvement  in  securing  a  good  channel  at  least  9  feet  deep  at  low 
*ater  and  at  least  108  feet  wide  from  Pamlico  Sound,  37  miles,  up  to 
Washington  ;  thence  a  fair  channel  GO  feet  wide  and  3  feet  deep  all  the 
year,  23  miles,  to  Greenville,  and  thence  a  similar  channel  for  eight 
Uionths  of  the  year,  20  miles,  to  Tarborough. 

After  the  improvement  is  finished,  its  proper  maintenance  may  cost 
from  81,000  to  $3,000  per  year. 


h\y  1, 1*87,  amonnt  available   $1,897.39 

■lalj  1.         amount  expended  during  (iscal  year,  exclusive  of 

liabilities  outstanding  July  1,  1887   $1, 653. 39 

-\v  1,  1888,  outstanding  liabilities   10. 33 

  1,663.72 


h'.y  1,  1888,  balance  available   833. 67 

Aioont  appropriated  by  act  of  August  11,  1888   10, 000. 00 


Aaount  available  for  fiscal  year  ending  June  30,  1839    10, 223. 67 


f  Aoonnt  (estimated)  required  for  completion  of  exit  ing  project   8, 000. 00 

}  Amount  that  can  bo  prontabJy  expended  in  fiscal  year  ending  Juno30, 1890   8, 000. 00 
I  Emitted  in  compliance  with  requirements  of  sectious  2  of  river  and 
I  turbnr  act**  of  1*66  and  1867. 

See  Appendix  L  1.) 

I  Conteninia  Creek,  North  Carolina. — When  placed  under  improve- 
ment iu  1881  this  stream  had  a  depth  of  about  3  feet,  during  nine 


Digitized  by  Google 


118      REPORT  OF  TTIE  CHIEF  OF  ENGINEERS,  U.  S.  ARMY. 

months  of  the  year,  from  its  mouth  in  the  Neuse  upward  about  G3  miles 
to  Stantonsburgli,  its  practical  limit  of  navigation  ;  but  its  channel 
was  completely  blocked  at  all  stages  of  water  by  sunken  logs  and 
stumps,  and  by  floating  obstructions. 

The  origiual  project  of  1881,  as  continued  to  date,  proposed  to  secure 
a  safe  aud  unobstructed  3 Toot  navigation  over  this  distance  during  the 
high  water  season  of  about  nine  months.  The  tinal  total  cost  of  this 
work  was  estimated  in  1883  at  $75,000.  These  estimates  have  since 
been  increased  to  $77,500.  The  total  amount  appropriated  up  to  June, 
30,  1888,  is  $40,000. 

During  the  fiscal  year  ending  Juue  30, 1888,  $3,529.59,  including  out 
standing  liabilities,  was  spent  in  removing  dangerous  obstructions  ovei 
the  entire  length  of  the  improvement  (mainly  in  the  upper  portion  01 
the  river), and  in  care  of  property,  etc.  All  work  in  the  held  was  stopped 
iu  March,  1888,  because  the  available  funds  were  no  longer  sufficient  toi 
advantageous  use. 

Up  to  June  30,  1888,  a  total  of  $39,548.08  has  been  spent  in  securing 
a  moderately  well-cleared  3-foot  navigation  over  the  31  miles  from  iu 
mouth  up  to  Snow  Hill,  aud  a  roughly-cleared  3-foot  navigation  ove 
32  miles  further  to  Stantonsburgh,  during  the  high-water  season.  It 
consequence  of  this  two  steamers  make  bi-weekly  trips  to  Snow  II il 
during  nine  months  of  the  year,  and  flats  ply  between  Snow  Hill  am 
Stantonsburgh.  The  present  commerce  is  about  $800,000,  and  is  rap 
idly  increasing. 

After  the  improvement  is  finished  its  proper  maintenance  may  cos 
from  $1,000  to  $3,000  per  year. 


July  1,  1887,  amount  available   $5,980.  9 

July  1;  1888,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  1887    $5, 518. 32 

July  1,  1«88,  outstanding  liabiliflbs   1 1. 27 

  5,529.  f 


July  1,  1888,  balance  available   451. : 

Amount  appropriated  by  act  of  August  11, 1888   5, 000.  ( 


Amount  available  for  fiscal  year  ending  June  30,  1889    5, 451. : 


{Amount  (estimated)  required  for  completion  of  existing  project   32, 500.  ( 

Amonnttbat  can  be protitably  expended  ki  tucal  yearendingJune30, 1890    10, 000  « 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1U00  and  1807. 

(See  Appendix  L  2.) 

3.  Trent  River,  North  Carolina. — "When  placed  under  improvement  i 
1879  this  river  had  a  6-foot  to  8  foot  roughly  cleared  navigation  fro 
its  mouth,  at  New  Berne,  up  21  miles  to  Pollocksville,  and  a  liglj 
draught  navigation  9  miles  further  to  Quaker  Bridge.  Above  Pollock 
ville  the  bars,  snags,  and  trees  prevented  all  navigation,  except  oce 
sionally  by  small  flat-boats  during  high  freshets. 

The  original  projects  of  1879  to  1880,  as  continued  to  date,  assume 
that  0  to  8  feet  of  water  could  be  carried  at  all  stages  from  its  mou 
21  miles  to  Pollocksville,  and  proposed  to  secure  a  thoroughly  elear« 
3-foot  navigation,  with  at  least  50  feet  channel  width  at  all  stages 
water,  from  Pollocksville  22  miles  up  to  Trenton,  the  practical  limit 
steam-boat  navigation,  using  the  balance  of  the  funds  to  improve  t 
channel  from  its  mouth,  30  miles  upwards  to  Pollocksville  and  Quak 
Bridge.   The  final  total  cost  of  this  work  was  estimated  in  18S5 
$5'J,500.   These  estimates  have  been  increased  to  $59,000.    The  tot 
amount  appropriated  up  to  Juue  30  is  $45,500. 
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During  the  fiscal  year  ending  June  30,  1888,  $073.25,  including  out- 
standing liabilities,  was  spent  in  removing  the  few  dangerous  obstruc- 
ts which  had  fallen  into  the  river  during  the  preceding  year,  and  in 
caring  for  property,  etc.  Work  in  the  field  was  carried  on  only  from 
October  L'O  to  December  9,  1887.  The  most  important  work  to  be  done 
was  that  of  dredging  and  blasting  at  Foy's  Flats.  Attempts  were  made 
all  during  the  year  to  hire  the  dredging  or  a  suitable  drcdge?  but  the 
amount  of  funds  available  for  this  work  was  so  small  that  nothing  could 
beobtaiued  at  any  advantageous  terms.  Consequently  further  work 
awaits  future  appropriations. 

Up  to  June  30,  1888,  a  total  of  $42,704.9S  has  been  spent  in  all  upon 
this  improvement,  in  securing  a  moderately  well -cleared  6-foot  to  8-foot 
navigation  at  all  stages  (8  to  9  feet  at  ordinary  stages)  from  New  Berne 
Smiles  up  to  Quaker  Bridge  ;  and  thence  a  thoroughly- cleared  3-foot 
navigation  at  least  50  feet  wide  at  all  stages  13  miles  further  to  Trenton, 
and  an  excellent  turning-basin  at  Trenton.  In  consequence  of  this  im- 
provement, a  steam  boat  navigation  has  been  permanently  established 
over  the  entire  river  to  Trenton. 

The  proper  maintenance  of  the  improved  channel  may  cost  from  $1,000 
to  $2,000  per  year. 

July  1, 18*7,  amount  available   $3, 4C8. 27 

J0I7 1, 133d,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  1837   $576.38 

July  1, 1H88,  outstanding  liabilities   96. 87 

  673.25 


July  1, 1688,  balance  available   2, 795. 02 

Amount  appropriated  by  act  of  August  11,  1868   5, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1889    7,795. 02 


'Amount  (estimated)  required  for  completion  of  existing  project   8,500.  00 

Amount  that  can  bo  profitably  expended  in  fiscal  year  ending  June  30, 1890     8,500.  00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
,  harbor  acts  of  ld6b"  and  1807. 

(See  Appendix  L  3.) 

* 

1  Seuse  River,  North  Carolina. — When  placed  under  improvement 
in  1878  this  river  had  dnring  nine  mouths  of  the  year  a  9-foot  depth  of 
]banuel  from  its  month  40  miles  up  to  New  Berne,  thence  a  4-foot  depth 
jji  miles  further  to  Kinstou,  thence  a  3-foot  depth  46  miles  further  to 
Golds  borough,  and  thence  a  2-foot  depth  02  miles  further  to  Smithfield, 
this  channel  depth  being  reduced  during  the  low- water  season  to  8  feet 
«  New  Berne,  2  feet  at  Kinston,  and  1  foot  at  Smithfield.  Over  the 
'hole  198  miles  the  river  was  so  blocked  by  war  and  other  obstructions 
that  navigation  was  impracticable. 

The  original  projects  of  1871  for  below  Goldsborough,  and  of  1879  for 
ihove  Goldsborough,  contemplated  the  removal  of  the  war  blockades 
iod  natural  obstructions  and  the  excavation  of  a  few  cut-offs,  so  as  to 
7*  15  feet  at  low  water  all  tho  vcar  to  Goldsborough,  and  3  feet  during 
months  to  Smithfield.    The  projects  of  1878,  1880,  and  1883,  as 
nned  to  date,  propose  to  remove  all  sunken  logs,  snags,  floating, 
■  '1  other  obstructions,  and  to  contract  the  channel- way  by  jetties,  so 
to  assure  during  the  entire  year  an  unobstructed  8-foot  navigation 
les  up  to  New  Berne,  and  a  similar  4  foot  navigation  50  miles 
ther  to  Kinston,  and  during  nine  months  of  the  year  a  3-foot  navi- 
108  miles  farther  to  Smithfield.   The  final  total  cost  of  this  work 
mated  in  1S85  at  $370,000. 


» 
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These  estimates  have  been  increased  to  $374,000.  The  total  amount 
appropriated  therefor  up  to  Juue  30,  1888,  is  $232,500. 

IHurtug  the  fiscal  year  ending  June  30, 1888,  $5,977.22,  including  out- 
standing liabilities,  was  spent  in  contracting  by  jetties  about  one-half 
mile  of  the  river  between  Kinston  and  New  Berne,  in  removing  danger- 
ous obstructions  from  59  miles  of  river  just  above  and  below  Kiustou,  in 
rebuilding  plant,  and  in  caring  for  property,  etc. 

I  p  to  Juno  30,  1888,  a  total  of  $220,017.00  has  been  spent  in  all  upon 
this  improvement,  giving  a  moderately  well-cleared  channel  over  the 
entire  length  of  the  river,  allowing  an  8-foot  navigation  40  miles  to 
Now  Heme,  and  a  3-foot  navigation  50  miles  further  to  Kinston  all  the 
\ear;  also  a  fair  3-foot  navigation  4G  miles  further  to  Goldsborough 
during  nine  mouths  per  year,  and  still  02  miles  further  to  Sraithtield  six 
months  per  year. 

After  the  improvement  is  finished  its  proper  maintenance  may  cost 
from  $2,000  to  $6,000  per  year. 


July  1, 1 *<7,  amount  available   $12,4r,9.62 

July  1, 1888,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding;  July  1, 1887   $5,732. 32 

July  1, 1888,  outstanding  liabilities   244. 90 

July  1, 1888,  amount  covered  by  existing  contracts   1, 650. 00 

  7,027.22 


July  1, 1888,  balance  available   4, 8J2. 40 

Amount  appropriated  by  act  of  August  11, 1888   If),  000. 00 


Amount  available  for  fiscal  year  ending  June  30, 1889   19, 832.  40 


(Amount  (estiinatod)  reqnirod  for  completion  of  existing  project  120, 500. 00 

J  Amounttbatcanboprotitablyexpendedinfi8calyearendingJune30, 1890  30,000.  00 
\  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

I   harbor  acts  of  18GG  and  1807. 

(See  Appendix  L  4.) 

5.  Inland  water-way  between  New  Berne  and  Bea ufort,  North  Carolina. — 
The  inland  lino  of  navigation  from  New  Berne  to*  Beaufort  Harbor,  via 
Clubfoot,  Harlowe,  and  Newport  rivers,  was  established  by  the  State 
of  North  Carolina  about  1820,  and  was  "used  thereafter  by  small  craft 
until  about  185G,  when  its  locks  broke  down  and  the  route  was  aban- 
doned. This  line,  about  42  miles  in  total  length,  extends  from  New 
Berne  about  23  miles  down  the  Neuso  River,  G  miles  up  Clubfoot  Kiver, 
3.21  miles  through  the  Clubfoot  and  Harlowe  Canal,  3.5  miles  down 
Harlowe  Kiver,  and  G  miles  through  Newport  Kiver  to  Beaufort  Ilarbor. 
About  18S0  the  line  was  re  opened  by  the  New  Berne  and  Beaufort 
Canal  Company. 

When  placed  under  improvement  iu  1885,  this  route  allowed  the  pas- 
sago  of  small  boats  of  15  feet  width  and  3  feet  draught,  but  the  eoin- 
morce  was  practically  nothing. 

The  original  project  of  1883  reported  this  route  as  worthy  of  improve- 
ment, providing  that  Congress  desired  to  extend  the  already  existing 
lines  of  navigation  from  the  Chesapeake  southward,  and  estimated  the 
cost  of  a  channel  80  feet  wide  and  0  feet  deep  at  8883,580,  increased  by 
t  he  eost  of  a  tide-lock  and  the  canal  company's  franchise. 

A  modified  project  of  1884  for  the  expenditure  of  the  funds  then 
available,  as  continued  to  date,  proposed  to  widen  and  deepen  Ilarlowo 
Creek  so  as  to  secure  a  through  canal  of  5  feet  depth  at  mean  low  water, 
and  of  30  feet  bottom  width  from  the  mouth  of  Harlowe  Creek  upwards 
3.25  miles  to  its  head,  and  to  use  the  remaiuiug  fuuds  upon  similar  works 
upon  Clubfoot  Kiver.    The  total  final  cost  of  this  latter  project  (includ 
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ing  also  the  continuation  of  the  same  work  through  the  canal)  was  esti- 
mated in  1886  at  892,000.  The  total  amount  appropriated  therefor  up 
to  June  30,  1888,  is  820,000. 

During  the  fiscal  year  ending  June  30,  1S88,  $3,313.20,  including  out- 
standing liabilities,  was  spent  iu  inspection  and  superintendence,  in 
care  of  property,  etc.,  and  in  widening  and  deepening  Uarlowe  Creek 
to  the  proposed  dimeusions  over  a  length  of  873  feet,  the  dredging  haviug 
been  done  under  contracts  still  in  force. 

Up  to  June  30,  1888,  a  total  of  $6,812.45  has  been  spent  in  all  upon 
this  improvement,  on  necessary  surveys,  iu  the  removal  of  the  worst 
logs  aud  stumps  in  the  existing  chaunel,  and  in  dredging  the  creek  to 
30  feet  width  and  5  feet  depth  at  low  water  over  a  length  of  873  feet, 
and  to  a  width  and  depth  through  the  entire  creek  sufficient  to  allow 
the  passage  of  small  sail-boats.  In  consequence  of  this,  several  hun- 
dred sail-boats  have  beeu  passed  through  the  canal,  and  the  commerce 
of  this  route,  now  about  $11)0,000,  is  rapidly  increasing.  If  the  improve- 
ment is  completed  it  will  be  of  much  value  as  a  connecting  link  between 
Pamlico  Sound  and  Beaufort  Ilarbor,  and  would.complete  an  otherwise 
alreadv  existing  inland  navigation  from  the  Chesapeake  to  Beaufort, 
N.  C. 

After  the  proposed  channel  is  opened  its  proper  maintenance  may  cost 
from  81,000  to  $3,000  per  year. 


Jnly  1,  1887,  amount  available   $16,500. 75 

July  1.  1888,  amount  expended  during  lineal  year,  exclusive  of 

liabilities  outstanding  Jnlv  1,  1887   $2,743.87 

July  I,  1888,  outstanding  liabilities   569.33 

July  1,  1888,  amount  covered  by  existing  contracts   12, 667. 65 

  15, 980. 85 


July  1,  1888,  balance  available   519. 90 

Amount  appropriated  by  act  of  August  11,  1888   15,  OoO.  00 


Amonnt  available  for  fiscal  year  ending  June  30,  1889   15, 519. 90 


'Amount  (estimated)  required  for  completion  of  existing  project   57, 000. 00 

Amounttbatcan  be  profit  ably  expended  in  fiscal  year  ending  June  30,  ls90  30, 000. 00 
Sa  omitted  in  compliance  with  requirements  of  sections  2  of  river  and 

.   harbor  acts  of  1S66  aud  1867. 

(See  Appendix  L  5.) 

6.  Harbor  at  Beaufort,  North  Carolina.— Turn  harbor,  at  the  eastern 
terminus  of  the  Atlantic  and  North  Carolina  Railroad,  is  the  only  har- 
bor of  any  importance  between  Chesapeake  Bay  and  Wilmington,  N. 
C,  a  distance  of  over  300  miles. 

When  placed  under  improvement  in  1880  it  possessed  a  bar  entrance 
of  15.3  feet  least  depth  at  mean  low  water,  with  an  average  rise  aud  fall 
of  tide  of  3  feet.  At  this  time,  however,  the  northern  eutrauce  was 
rapidly  deteriorating ;  its  width,  measured  from  Fort  Macon  Point  to 
Shackleford  Point,  having  increased  500  feet  between  the  years  18(54 
and  1880,  and  900  feet  more  between  the  years  1880  and  1881,  and  its 
bar  having  rapidly  and  proportionally  shoaled.  From  the  bar  the  har- 
bor possessed  a  channel  of  125  feet  depth  upwards  for  3.7  miles  to  the 
Atlantic  and  North  Caroliua  Railroad  Wharf  at  Morebead  City,  aud  a 
branch  chaunel  of  9  feet  depth  for  six-tenths  of  a  mile  up  to  Bulkhead 
Channel,  and  of  2  feet  minimum  depth  for  six-tenths  of  a  mile  further 
to  the  wharves  of  Beaufort  City,  where  coasting  vessels  had  a  good 
wharfage  of  7  feet  depth  and  1,800  feet  length. 

The  projects  of  1881,  1882,  and  1884,  as  continued  to  date,  proposed 
to  secure  this  harbor  by  stopping  further  erosion  of  the  sand-banks  at 
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Shackleford  Point  and  Fort  Macon  Point,  and  thus  stopping  further 
deterioration  of  the  bar  entrance,  and  proposed  to  open  a  5-foot  chan- 
nel 100  feet  wide  to  Beaufort  City.  The  total  final  cost  of  this  work  was 
estimated  in  1887  at  $163,000.  The  total  amount  appropriated  therefor 
up  to  Juue  30,  1888,  is  $90,000. 

During  the  fiscal  year  ending  June  30,  18SS,  $5,7S3.29,  including  out- 
standing liabilities,  was  spent  in  strengthening  existiug  jetties  at 
Shackleford  Point  and  Fort  Macou  Point, in  building  catch-sand  fences 
at  Fort  Macon  Point,  in  minor  surveys,  and  in  care  of  property,  etc. 
All  work  in  the  field,  except  some  slight  necessary  repairs  to  the  main 
jetty  at  Shackleford  Point,  was  stopped  in  October,  1887,  because  the 
available  funds  were  no  longer  sufficient  for  advantageous  use. 

Up  to  June  30, 1888,  a  total  of  $88,809.48  has  been  spent  in  all  upon 
this  improvement,  in  successfully  stopping  the  erosion  of  Shackleford 
Point  and  Fort  Macon  Point,  in  probably  arresting  the  shoaling  upon 
this  bar,  and  in  making  a  survey  of  the  present  condition  of  the  harbor 
entrance  preparatory  to  the  definite  location  of  future  works.  No 
special  improvement  of  commerce  nor  depth  of  water  was  thereby  ex- 
pected or  obtained,  but  the  retrograde  movement  has  been  in  general 
arrested,  the  old  shore  lines  have  commenced  to  reform  as  desired,  and 
the  former  good  condition  of  the  harbor  is  being  rapidly  re-established. 

The  improvement,  once  thoroughly  finished,  should  be  comparatively 
permanent. 

July  1,  1887,  amount  available   $6,91:1.  Hi 

July  1,  1848,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1, 1887   $5, 617. 67 

July  1,  1888,  outstanding  liabilities   165.62 

  r>,  783. '29 


July  1,  1888,  balauce  available   1, 130. 52 

Amount  appropriated  by  act  of  August  11,  1888   3T»,  000.  OO 

Amount  available  for  fiscal  year  ending  June  30,  1889    36, 130.  WZ 

Amount  (estimated)  required  for  completion  of  existing  project   38, 0(H).  OO 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending.  I  uno30, 1890  38, 000.  OO 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  L  (5.) 

7.  Inland  tcater-icay  between  Beaufort  Harbor  and  Neto  River,  North 
Carolina. — When  placed  under  improvement  in  1880  there  was  a  channel 
18  inches  deep  at  low  water  from  Beaufort  to  the  town  of  Swansborough, 
on  White  Oak  River;  thence  a  3-foot  depth  at  mill-tide,  6  miles  further 
to  Bear  Inlet  and  Creek;  thence  a  6-inch  depth  at  low  water  11  miles 
further  to  New  River,  wheuce  boats  of  5  feet  draught  could  proceed  14 
miles  further  to  the  town  of  Jacksonville.  Its  commerce  was  then  about 
$200,000  per  year. 

The  original  project  of  1885,  as  continued  to  date,  recommended  the 
establishment  of  a  channel  of  at  least  3  feet  depth  at  low  water  from 
Beaufort  to  Swansborougb.  The  total  final  cost  of  this  work  was  esti- 
mated in  1887  at  150,000.  The  total  amount  appropriated  therefor  up 
to  June  30,  1888,  is  $10,000. 

During  the  fiscal  year  ending  June  30, 1888,  $6,265.94,  including  out- 
standing liabilities,  was  spent  in  inspection  and  superintendence,  in 
care  of  property,  etc.,  and  in  dredging  the  proposed  channel-way  to 
partial  width  and  depth  under  contracts  still  in  force. 

Up  to  Juue  30,  1888,  a  total  of  $6,676.51  has  been  spent  upon  this 
improvement  in  securing  a  channel-way  of  at  least  40  feet  width  and  of 
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3  feet  depth  at  low  water,  part  way  from  Beaufort  Harbor  to  Swans- 
borough. 

The  improvement,  once  thoroughly  finished,  should  be  comparatively 
permanent. 

Jaly  1,  1887,  amount  available   $9,589.4:1 

July  1.  1888.  aiuuuut  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  1837    $3,573.19 

July  1,  lt<88,  outstanding  liabilities   2,692.75 

July  1,  18*3,  amount  covered  by  exiatiug  contracts   2,595.97 

 8,861.91 

July  1.  1888.  balance  available   727. 52 

Amount  appropriated  by  act  of  August  11,  18S8  -   5,000.00 

Amonnt  available  for  fiscal  year  ending  June  30,  1889    5. 727. 52 

{Amount  (estimated)  required  for  completion  of  existing  project   35, 000. 00 

Aiiiouo  1 1  hat  can  be  profitably  expended  in  fiscal  year  ending  Juno  30, 1890   35, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1*66  and  1867. 

(See  Appendix  L  7.) 

8.  Sew  River,  North  Carolina.— When  placed  under  improvement  in 
1882,  this  river  had  very  poor  facilities  for  transporting  goods  to  market. 
Its  outlet  to  the  ocean  was  blocked  by  an  oyster-rock  barricade,  through 
which  there  existed  only  a  long  and  very  crooked  channel  of  50  feet 
width  and  3  feet  depth  at  low  water. 

The  original  project,  as  continued  to  date,  proposed  to  secure  a  150- 
foot  channel,  5  feet  deep  at  low  water,  from  the  upper  river  to  the  ocean, 
by  dredging.  The  total  final  cost  of  this  work  was  estimated  in  1885 
at  $40,000.  The  total  amount  appropriated  up  to  June  30,  1888,  is 
$-'O,00O. 

During  the  fiscal  year  ending  June  30,  1888,  $8,191.37  was  spent  in 
inspection  and  superintendence,  in  care  of  property,  and  in  dredging 
the  proposed  channel  to  partial  width  and  depth.  All  work  in  the  field 
was  stopped  in  February,  1888,  because  the  available  funds  were  no 
longer  sufficient  for  advantageous  use. 

Cp  to  June  30,  1888,  a  total  of  $18,183.41  has  been  spent  iu  all  upou 
tbis  improvement,  in  replacing  the  long  and  crooked  channel  by  a 
shorter  and  straighter  chauuel  of  at  least  40  feet  bottom  width  and  3.5 
feet  depth  at  low  water.  The  new  channel  is  already  iu  daily  use  by  the 
craft  entering  New  River  from  the  ocean,  and  is  steadily  deepening 
under  the  scour  of  the  river  and  tidal  currents. 

This  improvement,  once  thoroughly  completed,  should  be  permanent. 

July     1887, amount  available  $10,007.96 

July  1, 18*58.  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,  1887   8, 191. 37 

Joly  1, 1888,  balance  available   1, 816. 59 

Amount  appropriated  by  act  of  August  11,  1888    3, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1889    4,816. 59 

{Amount  (estimated)  required  for  completion  of  existing  project   17, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30,1890   17, 000.  00 
bnbmitted  in  compliance  with  requirements  or  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  L  8.) 

9.  Black  River,  North  Carolina. — When  placed  under  improvement  in 
1886,  this  river  had  a  moderately  well  cleared  channel  from  its  mouth 
fin  the  Cape  Fear  River,  14  miles  above  Wilmington)  22  miles  upwards 
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to  Point  Caswell,  with  2.5  feet  depth  at  low-water  and  4  feet  depth  at 
high  tide,  thence  a  roughly  cleared  navigation  48  miles  farther  to  near 
Lisbon,  with  2.5  feet  depth  during  nine  months  per  year  and  with  G 
feet  depth  during  six  months  per  year. 

The  original  project  of  1885,  as  continued  to  date,  proposed  to  secure  a 
fairly  cleared  natural  channel  over  the  entire  river  from  its  month  up  70 
miles  to  near  Lisbon,  then  a  4-foot  channel  below  Point  Caswell,  and 
then  an  improved  channel  through  the  Narrows.  The  total  fiual  cost 
of  this  work  was  estimated  in  1885  at  $33,500.  The  total  amouut  ap- 
propriated up  to  June  30, 1888,  is  $3,000. 

During  the  fiscal  year  ending  June  30,  1888,  $2,224.01,  including  out- 
standing liabilities,  was  spent  in  removing  the  worst  obstructions  from 
the  channel  and  banks  of  43  miles  of  river  above  Point  Caswell,  and 
in  care  of  property,  etc.  All  work  in  the  field  was  stopped  iu  January, 
1888,  because  the  available  funds  were  no  longer  sufficient  for  advan- 
tageous use. 

Up  to  June  30,  1888,  a  total  of  $2,207.31  has  been  spent  upon  this 
improvement  in  the  removal  of  the  worst  obstructions  over  the  entire 
river. 

After  this  improvement  is  finished,  its  proper  maintenance  may  cost 
from  $1,000  to  $3,000  per  year. 

July  1,  18H7,  amount  available   $2,9"»7.  30 

July  1,  1888,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  1887   $2,211.41 

July  1,  1888,  outstanding  liabilities   13.20 

  2,224.  61 

July  I,  1888,  balanco  available   732.  69 

{Amount  (estimated)  required  for  completion  of  existing  project   30, 500.  OO 

Amount  tbat  can  be  profitably  expended  in  fiscal  yearendmg  J  une,  30, 1890    10, 000.  OO 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

See  Appendix  L  9.) 

10.  Cape  Fear  River \  North  Carolina. — Above  Wilmington. — When 
placed  under  improvement  in  1881  the  Cape  Fear  River  above  Wilming- 
ton was  navigable  during  the  nine  months  of  the  year  from  Wilmington 
112  miles  upwards  to  Fayette ville,  but  the  channel  for  the  upper  75 
miles  was  badly  obstructed  by  logs,  snags,  overhanging  trees,  and 
shoals,  and  for  the  upper  60  miles  it  was  full  of  shoals  on  which  there 
was  not  more  than  12  to  14  iuches  of  water  during  the  low -water  season. 
At  that  time  the  navigation  was  owned  by  private  parties. 

The  original  project  of  1881-82,  as  coutinued  to  date,  proposed  to 
buy  out  the  private  owners  of  the  river  for  $10,000,  then  to  clear  out  it* 
natural  obstructions  and  to  further  provide  a  continuous  channel  over 
its  tipper  00  miles  by  dredging  and  by  artificially  contracting  its  water- 
ways through  at  least  thirty-two  shoals.  The  total  cost  of  this  work 
was  estimated  in  1885,  by  the  officer  in  charge,  at  $480,000  for  a  3  foot 
actual  chanuel  depth  up  to  Fayetteville  during  eleven  or  twelve  mout  hs 
of  the  year.  The  total  amount  appropriated  up  to  June  30,  1S88,  i« 
$7G.250. 

During  the  fiscal  year  ending  June  30,  18S8,  $8,054.08,  including  out 
standing  liabilities,  was  spent  in  removing  all  the  dangerous  obstruc- 
tions within  the  limits  of  the  improvement,  in  contracting  the  channel 
by  jetties  along  about  a  mile  length  of  the  river  between  Elizabetbtown 
aud  Fayetteville,  and  in  repair  ami  care  of  property,  etc.  All  work  in 
the  field  was  stopped  during  a  large  part  of  the  year  because  the  avail- 
able funds  were  not  sufficient  for  continuous  advantageous  work. 
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Up  to  June  30,  1888,  a  total  of  $73,887.02  has  been  spent  iu  all  upon 
this  improvement,  giving  a  moderately  well  cleared  channel  over  the 
whole  length  of  the  river,  a  moderately  good  4  foot  continuous  channel 
daring  the  entire  year  from  Wilmington,  44  miles,  to  Kelly's  Cove; 
thence  a  similar  2-foot  chaunel  26  miles  further  to  Elizabethtown,  and 
thence  a  similar  1-foot  channel  42  miles  further  to  Fayetteville,  in- 
creased to  5-foot  draught  from  Wilmington  to  Fayetteville  during  seven 
months  of  the  year. 

After  this  improvement  is  completed  its  proper  maintenance  may 
cost  from  $1,000  to  $3,000  per  year. 

July  1,  1837,  amount  available  $10,417.06 

Julv  1,  1888,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  1887   $6,  460.  32 

Joly  1,  1888,  outstanding  liabilities   1, 559. 36 


  8,019.68 

July  1,  1888,  balance  available   2, 397. 38 

Amount  appropriated  by  act  of  August  11,  1888   12,000. 00 

■imount  available  for  fiscal  year  ending  June  30,  1889   14, 397. 38 

( Amount  (estimated)  required  for  completion  of  existing  project   188. 000. 00 


i Amount  that  can  be  profitably  expended  in  fiscal  yoarendiug  June  30, 1890  .  60, 000. 00 
Submitted  incompliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  L  10.) 

At  and  below  Wilmington. — When  placed  under  improvement  in  1829 
the  Cape  Fear  River  below  Wilmington  had  three  bar  entrances  with 
least  depths  as  follows :  About  9  feet  at  the  Bald  head  Channel,  9  feet 
at  the  Kip  Channel,  and  10  feet  at  New  Inlet  Channel,  these  bars  being, 
respectively,  9,  6,  and  2  miles  below  the  point  which  was  then  the  head 
of  the  river's  delta.  From  the  head  of  this  delta  20  miles  up  to  Wil- 
mington there  were  several  shoals  with  a  least  depth  of  7.5  feet  at  low 
water. 

The  original  projects  of  1827  to  1847  proposed  to  improve  the  upper  20 
miles  by  dredging  and  by  jetty  contraction  of  the  channel.  Two  hundred 
and  three  thousand  two  hundred  and  four  dollars  and  fifty-nine  cents 
were  spent  during  this  time  in  increasing  the  depth  upon  the  shoals  to 
9.5  feet  at  low  water,  equal  to  that  at  the  bar  entrances.  At  or  about 
this  time  the  shore  at  Fort  Caswell,  opposite  Baldhead  Point,  was  pro- 
tected by  stone  jetties,  under  an  appropriation  for  the  preservation  of 
fortifications. 

The  projects  of  1852  to  1857  proposed  to  deepen  the  water  at  the  main 
entrance  by  jetties  at  Baldhead  Point  and  by  jetty  and  dike  obstruc- 
tions between  Zeke's  Island  and  Smith's  Island,  near  New  Inlet,  and 
Miggested  the  possible  future  necessity  of  closing  New  Inlet.  One  hun- 
dred and  fifty-six  thousand  two  hundred  and  ninety-six  dollars  and 
twenty-six  cents  was  spent  during  this  time  upon  these  works,  never  fully 
completed  for  want  of  funds. 

The  project  of  1870  proposed  a  crib  closure  of  the  space  (4,403  feet 
loog;  between  Smith's  and  Zeke's  islands  (finished  in  1873)  to  prevent 
farther  widening  of  New  Inlet.  The  projects  of  1870  to  1872  proposed 
the  complete  closure  of  New  Inlet  (begun  in  1875  and  finished  iu  1881) 
in  order  to  deepen  the  water  at  the  main  (Baldhead^  bar  entrance. 
The  projects  of  1872  to  1885,  as  continued  to  date,  proposed  the  exten- 
sion of  the  New  Inlet  Dam  2  miles  further  down  the  stream,  to  prevent 
uV  further  erosion  of  Smith's  Island  at  the  Swashes.  The  project  of 
1875,  as  continued  to  date,  proposed  the  occasional  use  of  dredging 
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upon  the  outer  bar  to  assist  the  tidal  currents  in  gradually  localizing, 
straightening,  deepening,  and  fixing  the  bar  entrances  to  obtain  first 
a  12-loot  depth  at  low  water  and  then  a  11-foot  depth.  The  projects  of 
1874  to  1881  for  the  20  miles  above  New  Inlet,  as  continued  to  date, 
proposed  dredging  and  occasional  diking  wherever  necessary  across 
shoals,  so  as  to  secure  first  a  12-foot  channel  200  feet  wide  and  after- 
ward a  1G  foot  channel  270  feet  wide  at  low  water  over  this  whole 
length.  The  total  final  cost  of  this  work  uuder  the  projects  of  1870  to 
1885  was  estimated  in  1886  at  $2,110,000.  These  estimates  have  now 
been  increased  to  $2,120,000.  The  total  amount  appropriated  therefor 
up  to  June  30,  1888,  is  $1,860,000. 

During  the  fiscal  year  ending  June  30,  1888,  $77,055.49,  including 
outstanding  liabilites,  was  spent  in  opening  a  continuous  chanuel  of  at 
least  185  feet  in  width  and  16  feet  in  depth  at  low  water  from  Wilming- 
ton to  the  ocean  bar,  in  placing  stoue  in  position  upon  the  dike  extend- 
ing southward  from  Zeke's  Island,  in  dredging  upon  the  newly-pro- 
jected bar  entrance  at  Baldhead  Channel,  in  repair  and  care  of  plant, 
in  minor  surveys  of  the  river,  and  in  office  work.  These  surveys  show 
the  recent  work  to  have  given  very  satisfactory  results. 

Up  to  June  30,  1888,  a  total  of  $1,851,001.74  has  been  spent  in  all 
upon  the  proposed  improvements  of  1870  to  1882  with  great  success, 
obtaining  a  14  to  14.5  feet  least  depth  of  water  at  the  main  bar  en- 
trance and  completing  a  channel  of  16  feet  depth  and  at  least  185  feet 
width  28  miles  further  to  Wilmington.  This  depth,  combined  with  the 
average  rise  of  tide  of  4.5  feet  at  the  bar  and  2.5  at  Wilmington,  is  such 
that  at  present  vessels  loaded  to  16  feet  draught  (9.5  feet  more  than  in 
1871)  can  readily  go  from  Wilmington  to  the  ocean  in  a  single  tide  and 
any  day  of  the  year. 

After  the  improvement  is  finished  its  proper  maintenance  may  cost 
from  $5,000  to  $15,000  per  year  for  a  few  years,  but  the  improvement 
should  be  fairly  permament. 


Jnly  1,  1887,  amount  available  $8C,053. 7G 

Julv  1,  1888,  amount  expended  daring  fiscal  year,  exclusive 

oi"  liabilities  outstanding  July  1,  1887  $74,149.GG 

July  1,  1688,  outstanding  liabilities   2,940. :« 

July  1, 1888,  amount  covered  by  existing  contracts   3, 045. 00 

  80,134.89 


July  1,  1888,  balance  available   5, 918. 86 

Amount  appropriated  by  act  of  August  11, 1888   245.000.  OO 


Amount  available  for  fiscal  year  ending  June  30,  1889   250,918.  86 

(See  Appendix  L  10.) 


11.  Waccemaw  River,  North  Carolina  and  South  Carolina.—  When 
placed  under  improvement  in  1880,  this  river  was  navigable  for  12-foot- 
draught  boats  at  all  stages  of  water  from  Georgetown,  Winyaw  Bay, 
20  miles,  to  Bull  Creek,  and  at  high  water  G  miles  farther,  to  Buck's  lower 
nulls  ;  thence  for  7-ibot-draught  boats  at  high  water  31  miles  further,  to 
Couwayborough ;  thence  it  possessed  an  obstructed  channel  for  3-foot- 
draught  boats  at  ordinary  low  water  109  miles,  to  Reeve's  Ferry,  tho 
present  head  of  steam  navigation  ;  thence  an  obstructed  channel  with 
3-foot  depth  at  high  water  for  42  miles,  to  Lake  Waccemaw. 

The  original  project  of  18S0,  as  continued  to  date,  proposed  to  secure 
a  channel  12  feet  deep  at  all  stages  of  water,  with  80  feet  bottom  width, 
from  the  mouth  of  tho  river  upward  to  Conwayborough,  and  afterwards 
a  cleared  channel  to  Lake  Waccemaw.   The  total  final  cost  of  this  work 
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vas  estimated,  in  1885,  at  $138,400  j  the  total  amount  appropriated  there- 
for up  to  June  30,  1888,  $50,400. 

During  the  fiscal  year  ending  June  30, 1888,  $4,501. 4G,  including  out- 
standing liabilities,  were  spent  iu  removing  obstructions  from  45  miles 
of  river  just  below  Conway,  in  slight  additions  to  the  existing  jetties,  in 
minor  surveys  of  the  river  over  its  eutire  length,  in  caring  for  property, 
etc.  All  work  in  the  field  was  stopped  in  September,  1837,  because  the 
available  funds  were  no  longer  sufficient  for  advantageous  use. 

Up'to  June  30, 1888,  a  total  of  $49,C13.54  has  been  spent  in  all  upon 
this  improvement,  giving  a  thoroughly  cleared  channel  with  100  feet 
least  width,  and  8.8  feet  least  depth  at  high  water  as  far  as  Conway,  and 
with  45  feet  width  and  3  feet  depth  for  45  miles  above  Conway. 

After  this  improvement  is  finished  its  proper  maintenance  may  cost 
from  $1,000  to  $4,000  per  year. 

JqIv  1,  1887,  amount  available   $5,287. 92 

Jalv  1,  1888,  amount  exponded  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  lb87   $4,419. 00 

Jaly  1,  1888,  outstanding  liabilities   8:5. 4G 

 4, 501. 46 


July  1. 1888,  balance  available   786. 46 

it  appropriated  by  act  of  August  11,  1888    15, 000. 00 


Amount  available  for  fiscal  year  ending  June  30,  1889    15,786. 46 


Amount  (estimated)  required  for  completion  of  existing  project   73, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  J  nne  30, 1890  18,000.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  L  1 1.) 

12.  Yadkin  River,  North  Carolina. — This  river  (which  is  the'upper  end 
of  the  Great  Pee  Dee  River)  has  a  total  length  of  about  200  miles  and 
a  drainage  area  of  4,320  square  miles.  Its  middle  third,  extending  from 
the  railroad  bridge  near  Salisbury,  64£  miles  upward,  to  the  foot  of  Bean 
Shoal,  is  the  only  portion  so  far  under  improvement  by  the  General 
Government. 

When  placed  under  improvement  in  1880,  this  portion  of  the  Yadkin 
River  had  its  navigation  completely  obstructed  by  rock  ledges,  fish  and 
mill  dams,  and  numerous  shoals,  with  a  greatest  depth  of  1  foot  at  ordi- 
nary low  water  on  some  of  its  shoals  and  ledges. 

The  original  project  of  1879  proposes  to  secure  a  2.5  to  3-foot  steam- 
boat navigation  during  the  entire  year  over  the  64 J  miles  above  the  Sal- 
isbury Railroad  Bridge.  The  total  final  cost  of  the  work  necessary  to 
?ive  the  desired  depth  over  the  entire  64£  miles,  and  during  only  mean 
winter  stages  of  water  (two-thirds  of  the  year),  was  estimated  in  1887 
at  #400,000.  The  total  amount  appropriated  therefor  up  to  June  30, 
is  887,000. 

Daring  the  fiscal  year  ending  Juno  30, 1888,  $7,692.02,  including  out- 
standing liabilities,  was  spent  in  removing  rock  and  sand  from  the  chan- 
wl,  iu  building  jetties,  in  carefully  surveying  ledges  and  dams,  in  caring 
fc/r  the  property,  and  in  office  work.  All  work  in  the  field  was  suspended 
from  November,  1887,  to  May,  188S,  on  account  of  cold  and  high  water. 

Cp  to  June  30,  1888,  a  total  of  $84,957.92  has  been  spent  in  all  upon 
tbis  improvement  in  securiug  a  good  channel  for  flat-boats  (and  only  an 
indifferent  channel  for  steam-boats)  of  40  to  70  feet  chaunel  width  and 
Innn  2  to  2£  feet  channel  depth  during  mean  winter  stages  of  water 
(eight  months  of  the  year)  from  the  Salisbury  Railroad  Bridge,  28  miles 
to  above  Hartley's  Mill. 
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The  improvement,  once  thoroughly  completed,  should  be  compara- 
tively permanent. 


July  1,  1H87,  amount  available   $9,734. 10 

July  1,  1888,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1, 1887   $0,  924. 9ft 

July  1,  1888,  outstanding  liabilities   767.07 

  7,692.02 

.  

July  1,  1888,  balauce  a vailablo  _   2, 042.  OS 

Amount  appropriated  by  act  of  August  11,  1888    10,000.00 


Amount  available  for  fiscal  year  ending  June  :W,  1889   12",  042. 08 


{Amonut  (eatiinated)  required  for  completion  of  existing  project  303,000. 00 
Amouut  that  can  be  profitably  expended  in  fiscal  year onding  June  30, 1890   20, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  18GG  and  18437. 

(See  Appendix  L  12.) 

1.3.  Little  Pee  Dee  River,  South  Carolina. — This  is  a  new  work.  A  pre- 
liminary examination  and  survey  were  made  in  compliance  with  the  pro- 
visions of  the  river  and  harbor  act  approved  August  5,  1886,  and  a  re- 
port of  the  results  thereof  was  printed  as  Appendix  M  24  of  the  Report 
of  t  he  Chief  of  Engineers  for  1887. 

The  proposed  improvement  contemplates  the  removal  of  logs,  trees, 
ami  snags  from  the  bed  of  the  river  at  an  estimated  cost  of  8o0,000. 

The  river  and  harbor  act  of  August  11,  1888,  appropriates  $5,000  for 
this  work,  and  a  further  sum  of  $10,000  may  be  profitably  expended  in 
continuing  it  during  the  fiscal  year  ending  June  30,  1890. 

Amount  appropriated  by  act  August  11,  1828    $5,000. 00 

Amount  (oftti  mated)  required  for  completion  of  existiug  project   45, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1890  10,000.  00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1806  and  1867. 

14.  Lumber  River,  North  Carolina. — This  is  a  new  work.  In  obedience 
to  the  requirements  of  the  river  and  harbor  act  of  August  5,  1886,  an 
examination  and  survey  wore  made  of  the  Lumber  River  aud  a  report 
thereon  is  printed  as  Appendix  M  21  of  the  Report  of  the  Chief  of  En 
gineers  for  1887. 

The  improvement  proposed  is  the  removal  of  snags,  logs,  and  over 
hauging  trees  on  98  miles  of  the  river  below  Lumbertou,  at  an  estimated 
cost  of  $35,000. 

The  river  and  harbor  act  of  August  11,  1888,  appropriates  $5,000  foi 
this  work,  and  a  further  sum  of  $10,000  may  be  profitably  expended  iu 
continuing  it  during  the  fiscal  year  ending  Juno  30,  1890. 

Amount  appropriated  by  act  of  August  11,  1888   $5, 000. 0( 

Amount  (estimated)  required  for  completion  of  existing  project   30,000. 0( 

Aruountthateauboprofitably  expended  in  fiscal  year  ending  J  uno30,  1890  10,000.  0( 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  18(30  and  1807. 

15.  Clark  Creek  or  River,  South  Carolina. — This  is  a  new  work.  In  ac- 
cordance with  the  provisions  of  the  river  and  harbor  act  of  August  5 
1880,  a  preliminary  examination  and  survey  were  made  of  Clark  Creek, 
aud  the  reports  thereon  aTe  printed  as  Appendix  M  23  of  the  Report  o] 
the  Chief  of  Engineers  for  1887. 

The  navigation  of  Clark  Creek  is  impracticable  by  reason  of  over 
hanging  trees,  logs,  aud  suags,  which  obstruct  it. 
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Tbe  estimated  cost  of  removing  these  obstructions  is  $7,500. 

Tbe  river  and  harbor  act  of  August  11,  1888,  makes  an  appropriation 
of  $2,500  for  the  work,  aud  a  further  sum  of  $5,000  may  be  profitably 
expended  in  continuing  it  duriug  the  fiscal  year  ending  June  30,  1890. 

Amount  appropriated  by  act  of  August  11, 1888  $2,500,000 

( Amount  (estimated)  required  for  completion  of  existing  project   5, 000.00 

J  Amount  that  can  be  profitably  expended  in  liscal  year  ending  J  nuo  30, 1800  5, 000. 00 
I  >nbuiitt«d  in  coumlianco  with  requirements  of  sections  2  of  river  and 
[    harbor  acta  of  » 600  and  1807. 

1G.  Great  Pee  Bee  River,  South  Carolina.— Wheu  placed  under  im- 
provement in  1880  this  river  was  dangerously  obstructed  with  snags 
aud  logs.  Otherwise  it  was  easily  reached  at  a  point  37  miles  above  its 
mouth  by  9-foot  draught  boats  coming  from  the  ocean  through  the  Wac- 
«*maw  Kiver  aud  Bull  Creek ;  thence  it  was  navigable  for  the  same 
boats  24  miles  further  to  Smith's  Mills,  and  thence  for  3.5-foot  draught 
boats  at  low  water  54  miles  further  from  Smith's  Mills  to  Little  Bluff', 
or  at  high  water  110  miles  further,  from  Smith's  Mills  to  Cheraw,  the 
present  head  of  steam  navigation,  171  miles  above  Georgetown. 

The  original  project  of  1880,  as  continued  to  date,  proposed  to  secure 
a  thoroughly  cleared  9-foot  navigation  to  Smith's  Mills  and  a  3.5-foot 
navigation  to  Cheraw  at  all  stages  of  water.  Tne  total  final  cost  of  this 
work  was  estimated  in  1885  at  $117,000.  The  total  amount  appropri- 
ated therefor  up  to  June  30,  1888,  is  $17,000. 

During  tbe  fiscal  year  ending  June  30, 1888,  $8,073.58,  including  out- 
standing liabilities,  was  spent  in  removing  the  worst  obstructions  over 
the  entire  length  of  the  river,  in  minor  surveys  along  the  river,  in  cariug 
for  the  property,  etc.  All  work  in  the  field  was  stopped  in  May,  1888, 
Ijecause  the  available  funds  were  no  longer  sufficient  for  advantageous 

dp  to  June  30,  188S,  a  total  of  $4G,031.G9  has  been  spent  in  all  upon 
this  improvement,  giving  at  all  ordinary  stages  of  water  a  well  cleared 
9  foot  navigation  61  miles  upward  to  Smith's  Mills,  and  a  fairly  cleared 
XMoot  navigation  at  low  water  50  miles  further  to  the  railroad  station 
at  Pee  Dee,  or  at  high  water,  110  miles  further,  from  Smith's  M ills  to 
Cheraw. 

After  the  improvement  is  finished  its  proper  maintenance  may  cost 
from  $2,000  to  $5,000  per  year. 

Jaly  1,  l!<S7,  amount  available   $9,041. 80 

Jnlr  1.  Iri&i,  amouut  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  I,  1867  §8,502.49 

Jalr  1,  outstanding  liabilities   111.09 


  8, 673. 58 

Joly  1,  ISSS,  balance  availablo   9G8. 31 

tcooont  appropriated  by  act  of  August  11,  1888    20,000.00 

AxBoant  available  for  fiscal  year  ending  June  30,  1889   20, 908. 31 

Imonnt  (estimated)  required  for  completion  of  existing  project   50,000.00 


Amount  t  hat  can  be  profitably  expended  in  fiscal  ye:iremiiug  June  30, 1690  25f000.00 
Sibmitted  in  compliance  with  teqiiiroinents  of  sections  2  of  river  aud 
[   harbor  acts  of  1606  and  1607. 

(See  Api>endix  L  13.) 

17.  Harbor  at  Georgetown,  South  Carolina. — When  placed  under  im- 
Kuveineut  in  1880,  this  harbor  had  an  excellent  aud  well -protected  an- 
chorage of  at  least  1  mile  in  length,  150  feet  width,  and  15  feet  depth. 
BUG  88  9 
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A  bar  of  about  2,850  feet  iu  length  and  with  only  9  feet  depth  of  water 
wan  the  only  obstacle  to  an  otherwise  good  13-foot  navigation  from 
Georgetown,  13  miles  to  the  ocean. 

The  original  project  of  18&1,  as  continued  to  date,  proposed  to  secure 
a  dredged  channel  of  200  feet  bottom  width  and  12  feet  low-water  depth 
entirely  through  this  bar.  The  total  final  cost  of  this  work  was  esti- 
mated in  1885  at  #39,000.  These  .estimates  are  now  raised  to  $42,000. 
The  total  amount  appropriated  therefor  up  to  June  30, 1888,  is  $17,000. 

During  the  fiscal  year  ending  June  30,  1888,  $211.60,  including  out- 
standing liabilities,  was  spent  in  caring  for  property,  in  office  work,  etc. 
All  work  iu  the  field  was  suspended  during  the  eutire  year  because  the 
available  funds  were  not  sufficient  for  advantageous  use. 

Up  to  .lune  30,  1888,  a  total  of  $16,834.10  has  been  spent  in  all  upon 
this  improvement,  giving  a  through  cut  entirely  across  the  bar,  with  12 
feet  low-water  depth,  and  with  a  variable  width  of  from  80  to  100  feet. 

The  channel,  once  thoroughly  opened,  will  probably  be  permanent. 

July  1,  l*H7,  amount  available   $377.50 

July  1,  1SHH,  amount  expended  during  fiscal  year,  exclusive 

of  liubilitlet outstanding  July  1,  18*7   $201.60 

July  1,  IsSH,  outstanding  liabilities   10.00 

  211.60 

July  1,  IHSH,  balance  available   165.90 

Amount  appropriated  by  act  of  August  11,  1838    7,500.00 

Amount  available  for  fiscal  year  ending  Juue  30,  1889   7,6t>5. 90 

{Amount  (estimated)  required  for  completion  of  existing  project   17,500.00 

Amount  that  can  be  proiitably  expended  in  fiscal  year  ending  June30,1890  17,500.00 
Submitted  in  compliance  with  requirements  of' sections  2  of  river  and 
harbor  acts  of  \m\  and  1S<»7. 

(See  Appendix  L  14.) 

1 8.  Mingo  Creek  or  River,  South  Carolina. — This  is  a  new  work.  Iu  obe- 
dienee  to  the  requirements  of  the  river  aud  harbor  act  of  August  5, 1S86, 
a  preliminary  examination  and  survey  were  made  of  the  above  creek, 
and  the  report  thereon  is  printed  as  Appendix  M  22  of  the  Report  of  the 
Chief  of  Engineers  for  1887, 

It  is  estimated  that  $17,000  will  be  required  to  remove  the  obstruc- 
tions from  this  stream. 

The  river  and  harbor  act  of  August  11,  1888,  appropriates $5,000  for 
this  work,  and  a  further  sum  of  $12,000  may  be  profitably  expended  in 
continuing  it  during  the  fiscal  year  ending  June  30,  1890. 

Amount  appropriated  by  act  of  August  11,  18«?8  $5,000.00 

(  Amount  (estimated)  required  for  completion  of  existing  project   12,000.00 

J  Amount  that  can  bo  proiitably  expended  in  fiscal  year  ending  June30, 1890  12,000.00 
\  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
[    harbor  acts  of  1S»>(>  and  Hti7. 

19.  Winyaw  Bay,  South  Carolina, — When  placed  under  improvement 
iu  18SG  this  bay  had  only  0  feet  least  depth  upou  its  bar  entrance,  with 
a  12-foot  channe  1  the  rest  of  the  way  to  Georgetown. 

The  original  project  of  1885  proposed  to  secure  a  permanent  bar  en- 
trance from  15  to  20  feet  depth  at  low  water.  The  total  final  cost  of 
this  work  was  estimated  in  1885  at  $800,000  for  a  bar  depth  at  12  feet 
(and  $2,500,000  for  a  bar  depth  of  from  15  to  20  feet)  at  low  water.  The* 
total  amount  appropriated  therefor  up  to  June  30,  1888,  is  $18,750. 

During  the  fiscal  year  ending  June  30,  1888,  $1,120.30,  including  out- 
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standing  liabilities,  was  spent  in  surveys  and  necessary  preparations 
for  the  principal  work  of  diking,  and  iu  the  care  of  property,  etc.  All 
work  was  suspended  during  tbe  entire  year  because  the  available  funds 
ffere  not  sufficient  for  advantageous  use. 

Up  to  June  30,  1888,  a  total  of  $3,751.72  has  beeu  spent  upon  this 
improvement  in  making  necessary  preparations  for  beginning  work  as 
soon  as  the  available  funds  shall  be  sufficient  for  advantageous  use. 

The  chaunel,  once  thoroughly  opened,  will  probably  retain  its  depth 
permanently. 

Julv  1.1887,  amount  available   *$16, 124.58 

.Inly  1,  188b,  amount  expended  during  fiscal  year,  exclusive  of 

■liabilities  outstanding  July  1,  1687  $990.63 

Jq!v  1,  1888,  outstanding  liabilities   135.67 

Jnly  1,  1888,  amount  covered  by  existing  contracts   800.00 

  1,926.30 

July  1,  1888,  balance  available   14, 198.28 

Amonnt  appropriated  by  act  of  August  11, 1888   100, 000. 00 


Amount  available  for  fiscal  year  ending  June  30, 1889   114. 198. 28 

Amount  (estimated)  required  for  completion  of  existing  project,  to  be 

revised  by  special  board   2,381,250.00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 

|    30,1890   300,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  aud 
harbor  acts  of  1866  and  1867. 

(See  Appendix  L  15.) 

20.  Santee  River,  South  Carolina. — When  placed  under  improvement 
in  1880  this  river  had  its  navigation  considerably  obstructed  and  blocked 
it  all  stages  of  water  by  sunken  logs,  snags,  and  Uoatiug  timber.  Its 
'  ir  entrauce  was  narrow,  crooked,  and  shifting,  with  ouly  about  4  feet 
•iepth  of  water  at  low  tide,  and  so  situated  as  to  be  very  difficult  and 
<-x  pensive  to  improve. 

The  original  project  of  1880  proposed  to  provide  the  river  with  a  good 
outlet  through  Mosquito  Creek  to  Winyaw  Bay  by  deepening  and 
^raigbteniiig  this  creek  to  50  feet  width  and  7  feet  depth  ;  aud  to  se- 
•  ure  a  safe  and  unobstructed  7-foot  navigation  in  the  river  itself  from 
?a  mouth  154  miles  upward  to  Wright's  Bluff,  and  thence  a  similar  5- 
fooC  navigation  30  miles  further  to  its  head  in  the  Congaree  and  Wateree 
rivers. 

The  total  final  cost  of  this  work  was  estimated,  iul88G,  at  $346,500,  of 
*hich  $271,300  for  Mosquito  Creek  and  $75,200  for  the  Santee  River 
I  roper. 

A  modified  project  of  1881,  for  the  expenditure  of  the  funds  then 
Available,  as  continued  to  date,  proposed  to  secure  to  the  river  a  straight- 
'txsd  canalized  outlet  to  Winyaw  Bay  through  Mosquito  Creek,  7  miles 
»ag,  30  feet  wide,  and  G  feet  deep  at  mean  low  water,  and  to  construct 
oa*  draw-bridge  over  this  creek.  The  total  final  cost  of  this  work  was 
miniated  in  1880  at  $144,000,  with  $5,000  additional  for  a  tide- lock,  m 
quired  by  Congress ;  in  all,  $149,000.  The  total  amount  appropriated 
■  We for  up  to  Jnue  30,  1888,  is  $75, 750. 

During  the  fiscal  year  ending  June  30,  18S8,  $522.24,  including  out- 
<-au!ing  liabilities,  was  spent  in  draining  and  diking  the  ground  on 
i*  ocean  side  of  the  canal,  in  building  a  catch-sand  fence,  iu  minor 
along  the  river,  iu  the  care  of  property,  and  in  office  work,  etc. 

"  Erroneoasly  stated  ou' last  auuual  statement  as  $16,174.58. 
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All  dredging  and  other  work,  though  much  needed,  was  suspended  dur- 
ing the  entire  year  because  the  available  funds  were  not  sufficient  for 
advantageous  use. 

Up  to  J  une  30,  1888,  a  total  of  $70,521.24  has  been  spent  in  all  upon 
this  improvement,  in  opening  a  passage  at  least  30  feet  wide  aud  5 
feet  deep  at  high  water  from  Mosquito  Greek  to  Winyaw  Bay,  in  mak- 
ing necessary  surveys  of  the  whole  improvement,  aud  in  building  a 
draw-bridge  over  the  creek  (in  accordance  with  the  provisions  of  the 
'  cession  of  right  of  way  for  the  canal).  The  effects  of  this  work  upon 
the  rice  interests  of  the  neighborhood  have  been  and  will  be  beneficial 
rather  than  detrimental. 

After  this  improvement  is  finished  its  proper  maintenance  may  cost 
from  $3,000  to  $5,000  per  year. 

July  1, 1887,  amount  available   $5,751.00 

July  7,  1687,  amount  roceived  from  sale  to  another  Work   11. 24 

5,762.24 

July  1, 1883,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  1887    $516.24 

July  1,  1888,  outstanding  liabilities   6.00 

  522.24 

July  1,  1898,  balance  available   5, 240. 00 

Amount  appropriated  by  act  of  August  11,  1888    24, 000.  00 

Amount  available  for  fiscal  year  ending  June  30,  1S89    29,240.  00 

(Amount  (estimated)  required  for  completion  of  existing  project   47,000.  00 

J  Amount  that  can  be  prontably  expended  iu  fiscal  year  ending  June30,1890  47,000.00 
S  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  L  16.) 

21.  Wateree  River,  South  Carolina. — When  placed  under  improve- 
ment in  1882  this  river  had  a  low-water  depth  of  from  3  to  4  feet  from 
its  mouth  in  the  Santee  upward  G8  miles  to  Camden,  its  practicable 
limit  of  steam  navigation.  From  its  mouth  upward.  14  miles  the  river 
was  complely  blocked  at  all  stages  of  water  by  sunken  logs  and  stump* 
and  by  floatiug  obstructions,  and  at  moderate  stages  by  the  bridges  oi 
the  South  Carolina  and  Wilmington,  Columbia  and  Augusta  railroads 
i  without  draws) ;  thence  54  miles  to  Camden  navigation  was  possible 
bat  dangerous,  except  during  high  water. 
The  original  project  of  lS81-,82,  as  continued  to  date,  proposed  t< 
a  safe  aud  unobstructed  4-foot  navigation  over  this  entire  dia 
at  all  stages  of  water.  The  total  final  cost  of  this  work  was  esti 
led  in  1S85  at  $58,000.  These  estimates  are  now  raised  to  $00,000 
The  total  amouut  appropriated  therefor  up  to  June  30. 1888,  is  $35,500 
During  the  fiscal  year  ending  June  30,  1888,  $1,878.88,  including  out 
*c.ki»d:D£  liabilities,  was  spent  in  minor  surveys  along  the  river,  iu  tin 
Kfcre  of  property,  etc.  The  main  work  of  suagging  was  suspended  dur 
ylz  enure  year,  partly  to  await  the  insertion  of  draws  iu  the  railroa* 
mir-*  over  the  river,  and  partly  because  the  available  funds  were  no 
for  advantageous  use.  • 
7* » June  30, 1888,  a  total  of  $34,600.98  has  been  spent  in  all  upoi 
*a^'jLT«vvement,  giving  a  thoroughly  cleared  4  foot  navigation  at  al 
s*3-  ic  water  from  the  mouth  of  t  he  river  1 1  miles  upward,  and  theno 
.      '  ▼tlUleared  4  foot  navigation  over  the  rest  of  the  river,  57  mile* 

"  improvement  is  finished  its  proper  maintenance  may  cos 

,$3,000  per  year. 
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July  1,  1887,  amouut  available   $2,717.00 

JnlV  1,  1888,  amount  expended  during  tiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  1887   $1, 753. 66 

JuJy  1,  1888,  outstanding  liabilities   125. 22 

  1, 878. 88 

JuIt  1, 1888,  balance  available   839. 02 

Amount  appropriated  by  act  of  August  11, 1868   12, 000. 00 

Amount  available  for  fiscal  year  ending  J une  30,  1889   12, 839. 02 


I   harbor  acts  of  1866  and  1867. 

See  Appendix  L  17.) 

22.  Congaree  River,  South  Carolina. — When  placed  under  improvement 
in  18S6  this  river  had  a  low-water  depth  of  from  3  to  4  feet  from  its 
month  48  miles  upward  to  the  railroad  bridge  at  Columbia,  aud  theuce 
a  J -foot  low- water  depth  2  miles  further  to  its  head,  the  navigation  of 
the  lower  47  miles  from  the  mouth  upward  to  Granby  being  blocked  at 
all  stages  of  water  by  the  South  Carolina  Railroad  Bridge  (without  a 
draw),  and  secondly  by  sunken  logs,  snags,  overhanging  trees,  and  the 
navigation  of  the  upper  3  miles  above  Granby  being  prevented  by  its 
swift  current  and  numerous  rock  ledges  and  bowlders. 

The  original  project  of  1885  proposed  for  at  least  $30,000  to  secure 
thoroughly  cleared  4-foot  navigation  below  Granby  at  all  stages  of 
*ater,  and  estimated  at  $24,500  (not  recommended  for  improvement  at 
that  time)  the  cost  of  a  cleared  100-foot  channel  through  the  shoals 
above  Granby  up  to  the  city  of  Columbia.  The  entire  work  was  recom- 
mended in  1887,  and  the  total  final  cost  of  the  work  was  estimated,  as 
before,  at  $54,500.  The  total  amount  appropriated  for  this  work  up  to 
Jane  30, 1888,  is  $7,500. 
During  the  fiscal  year  ending  June  30. 1888,  $2,038.05,  including  out- 
liabilities,  was  spent  in  all  upon  this  improvement  in  removing 
obstructions  from  the  entire  river  below  Granby,  in  making 
minor  surveys  of  the  river,  and  in  the  care  of  property,  etc.  All  work 
of  snagging  was  stopped  in  October,  1887,  because  the  available  funds 
▼ere  no  longer  sufficient  for  advantageous  use. 

Up  to  June  30,  1888,  a  total  of  $6,928.86  has  been  speut  upon  this 
improvement,  giving  a  fairly  well-cleared  navigation  of  70  feet  width 
and  4  feet  depth  at  low  water  over  the  entire  river  below  Granby. 

After  this  improvement  is  finished  its  proper  maintenance  may  cost 
from  $1,000  to  $2,000  per  year. 

Jary  1, 1887,  amount  available   $2,  GOO.  10 

Jary  1,  lt*88,  amount  expended  during  fiscal  year,  exclusive  of 

Liabilities  outstanding  July  1,  1887  £2,004.38 

Jarr  1,  1868,  outstanding  liabilities   33. 07 

  2,038.05 

My  1, 1885,  balance  available   571. 14 

Aaount  appropriated  by  act  of  August  11,  1888    7, 500.  IK  I 

Jamont  available  for  fiscal  year  ending  June  30, 1889   8, 071.  N 

fiaxrant  (estimated)  required  for  completion  of  existing  project   30, 500. 00 

i  AAcnnt  that  can  be  profitably  expended  in  tinea  1  year  endiug  June  30, 1890    10, 000.  00 
LSoKmirted  in  compliance  with  requirements  of  sections  2  of  river  and 
L  harbor  acta  of  1866  aud  1867. 

(See  Appendix  L 18.) 
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EXAMINATIONS  TO  COMPLY  WITH  THE  REQUIREMENTS  OF  THE  EnTBI**^ 

AND  HARBOR  ACT  OF  AUGUST  5,  1880.  \m**#i 

•   

The  following  localities  were,  after  examination,  reported  by  the  locajv  ,  a 
engineer  as  not  at  this  time  worthy  of  improvement:  aian 

1.  Yadkin  River  from  South  Carolina  line  to  the  Narrows,  North  Cctra 
//wa.—Keport  printed  in  House  Ex.  Doc.  No.  58,  Fiftieth  Congress,  flraly^ 
session.    (See,  also,  Appendix  L  10.) 
,2.  Cataicba  River,  North  Carolina. — Report  printed  in  House  Ex.  Doc 
No.  58,  Fiftieth  Congress,  h'rst  session.    (See,  also,  Appendix  L  20.) 

IMPROVEMENT  OF  RIVERS  AMD  HARBORS  ON  THE  COAST  OF  SOUTH 

CAROLINA.  .*> 

Officers  in  charge,  Col.  Q.  A.  Gillmore,  Corps  of  Engineers,  to  April 
0,  1888  j  Col.  Henry  L.Abbot,  Corps  of  Engineers,  from  April  O   tc  . 
April  20,  1888;  since  which  date  Lieut.  F.  V.  Abbot,  Corps  of  Eiifgfe;;. 
neers,  with  Col.  William  P.  Craighill,  Corps  of  Engineers,  Supervising  — 
Engineer. 

1.  Charleston  Harbor,  South  Carolina. — The  work  of  improvement  in 
progress  since  1878  comprises  two  jetties,  composed  of  riprap  stone*  > 
resting  upon  a  foundation  mattress  of  logs  and  brush,  with  a  mattress 
hearting  wherever  deemed  advantageous.  *^ 

The  two  jetties  spring,  respectively,  from  Sullivan's  and  Morris  islands, 
and  converge  on  curves  in  such  manner  as  to  cros  the  bar  ou  parallel 
lines  at  a  distance  of  about  2,900  feet  from  each  other.  The  objeot  ofo-J 
the  work  is  to  establish  and  maintain  an  improved  channel  across  tlie 
bar  of  not  less  than  21  feet  navigable  depth  at  mean  low  water,  where 
heretofore  the  available  low- water  depth  has  usually  not  exceeded  11 A 
feet.  *  il 

The  estimated  cost  of  the  project  is  $3,000,000.    A  revision  of  tlj  is 
project  and  estimate  has  been  ordered  before  further  work  is  do-no. 

The  following  work  is  reported  to  have  been  done  during  the  pa»t  risoal 
year : 

North  Jetty. — This  jetty  has  been  re  inforced  during  the  year  by  tlie 
deposit  of  7,013  cubic  yards  of  riprap  distributed  over  the  middle  3G 
feet,  between  points  8,400  feet  aud  12,184  feet  from  the  shore  end. 

South  Jetty. — Where  the  jetty  crosses  the  deep  pocket,  east  of  t  lie 
main  ship-chauuel,  it  was  raised  for  a  length  of  434  feet  by  depositing 
aloug  the  middle  30  feet  about  2,-82  cubic  yards  of  riprap  stone.  For 
a  leugth  of  1,293  feet,  beginning  at  a  point  about  14,207  feet  from  tlie 
shore  end,  about  3,232  cubic  yards  of  stone  were  distributed  over  the 
middle  36  feet  of  the  jetty,  tor  the  purpose  of  strengthening  and  pre- 
serving the  work  already  done,  which  is  here  almost  up  to  low  water  a,u<l 
much  exposed  to  breakers.  « 

The  expenditures  from  the  beginning  of  operations  under  the  exist- 
iug  project  to  June  30,  1887,  were  81,399,346.49.  During  the  last  fiscal 
year  the  sum  of  $64,686.50,  includiug  outstanding  liabilities,  was  ex- 
pended. 

No  extension  of  the  jetties  seaward  was  made  during  the  y 
Measured  along  their  axes,  the  outer  end  of  the  bottom  course  of 

(north  jetty  is  located  14,327  feet  from  its  shore  end  on  Sulliv 
Island ;  that  of  the  south  jetty,  16,440  feet  from  the  present  shore 

J  on  Morris  Island. 

No  material  changes  in  the  condition  of  the  jetties  are  repor*t^«l 
The  damaged  shore  end  of  the  south  jetty,  between  the  high  anci  lo\v 
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water  lines  of  the  beach  of  Morris  Island,  bas  been  repaired.  The  bead 
of  Morris  Island  bas  cut  away  rapidly.  This  action  has  continued 
.tlong  the  whole  length  surveyed,  but  is  not  over  70  feet  at  the  jetty, 
and  :J0  feet  a  quarter  of  a  mile  south  of  it.  On  Sullivan's  Island  no 
marked  changes  have  occurred. 

The  engineer  officer  in  charge  reports  indications  of  considerable 
activity  of  ebb  scour  between  the  outer  parts  of  the  jetties. 

The  two  spur-jetties  built  in  1884  for  the  protection  of  a  portion  of 
the  shore  of  Mount  Pleasant  are  stated  to  be  in  good  condition. 

It  is  intended  to  retain  the  balance  on  hand  on  July  1, 1888,  in  case 
repairs  are  needed. 

The  appropriations  for  this  improvement  aggregate  at  present  $1,- 
482,500.  The  total  expenditures  have  been  $1,464,032.99,  including 
outstanding  liabilities. 

Jolv  1,  1867,  amount  available   $83,153.51 

July  1.  18b8,  amount  expended  during  fiscal  year,  exclusive  of 

'Liabilities  outstanding  July  1,  18o7  $64,376.25 

July  1,  lbe*8.  outstanding  liabilities   310.25 

  64,686.50 

July  1,  1888,  balance  available   18, 467. 01 

Amount  appropriated  by  act  of  August  11,  1868   350, 000. 00 


Amount  available  for  fiscal  year  ending  June  30, 1889   368, 467. 01 

'  Amount  (estimated)  required  for  completion  of  existing  project  (to  bo 

revised)   1,175,000.00 

!  Amount  thatcanbe  profitably  expended  in  fiscal  year  ending  Juno30,  750, 000. 00 
!  1-90. 

Sabmitted  in  compliance  with  requirements  of  sections  2  of  river  and 
l    harbor  acts  of  1866  and  1867. 

(See  Appendix  M  1.) 

2.  Wappoo  Cut,  South  Carolina. — Wappoo  Cut  is  a  narrow,  crooked 
tidal  stream,  separating  James  Island  from  the  mainlaud  aud  connect- 
ing Stono  and  Ashley  rivers. 

The  project  of  improvement  contemplates  the  establishment  of  a 
*rraigbter  channel,  6  feet  deep  and  90  feet  wide  at  low  water,  at  an  es- 
timated cost  of  $34,000.  In  its  unimproved  condition  only  U  to  4  feet 
could  be  carried  over  the  principal  shoals  at  mean  low  water. 

The  plan  of  improvement  comprised  dredging  at  the  entrances  from 
Ashley  and  Stono  rivers  and  through  a  portion  of  the  cut;  a  cut-off 
Through  the  marsh  about  2h  miles  from  Ashley  Kiver,  closing  threesmall 
tulal  branches;  aud  the  construction  of  a  short  jetty  at  both  the  Stono 
and  Ashley  rivers. 

Four  appropriations  aggregating  $2S, 000  have  thus  far  been  made  for 
This  improvement,  of  which  the  last,  amounting  to  $5,000,  was  made  by 
act  approved  August  5,  18SG. 

The  first  three  appropriations  were  expended  in  improving  Elliott's 
Cut  and  bar  at  its  Stono  mouth,  in  making  a  solid  cut  through  the 
aarsh  of  the  neck  of  the  bend  known  as  Devil's  Elbow,  and  in  deepen- 
u»5  the  tortuous  channel  between  these  places.  Some  dredging  was 
done  on  the  bar  at  the  entrance  from  Ashley  Kiver.  A  dam  was  built 
across  the  tidal  branch  named  Pompey's  Cur,  and  a  number  of  snags 
and  overhanging  trees  were  removed.  The  total  expenditures  to  June 
3>,  1887,  were  $22,999.03. 

The  work  which  has  becu  done,  mostly  in  the  shallow  westerly  por- 
tion of  Wappoo  Cut,  bas  resulted  iu  a  considerable  increase  of  its  navi- 
gable depth.   The  full  width  contemplated  has  not  yet  been  obtained. 
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The  total  amount  expended  to  June  30,  1888,  is  $27,796.42. 


July  1,  1887,  amount  available  I   $5,  OOO.  'S7 

July  1,  1888,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 

outstanding  July  1,  1887   4, 796.  79  % 


July  1,  1888,  balance  available   203.  r»8 

Amount  appropriated  by  act  of  August  11,  1888   5, 000.  OO 




Amount  available  for  fiscal  year  ending  Juno  30,  1889   5, 203.  &8 


(  Amount  Ceatimated)  required  for  completion  of  revised  project   60,  OOO.  OO 

I  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  Juno  30, 1890   35,  OOO.  OO 
1  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
L   harbor  acts  of  1866  and  1867.  ^ 

(See  Appendix  M  2.) 


3.  Ashley  River South  Carolina.— Ashley  Eiver  is  about  40  miles  in 
length  and  runs  in  a  generally  southeasterly  direction.  At  its  mouth 
the  city  of  Charleston  occupies  the  left  bank. 

The  plan  of  improvement  comprised  (1)  the  removal  of  a  shoal  at  a 
place  named  Accabee,  about  8  miles  above  the  city  of  Charleston,  where, 
according  to  a  survey  made  in  1873,  there  was  then  only  9  feet  of  water 
at  low  tide ;  and  (2)  the  removal  of  a  shoal  just  below  the  Wando  Phos- 
phate Works,  where  only  0  feet  of  water  was  found  at  low  tide.  It  was 
proposed  to  increase  the  draught  of  water  over  these  shoals  by  d reduc- 
ing to  a  depth  of  from  10  to  11  feet  at  mean  low  tide,  at  an  estimated 
cost  of  $5,000. 

Of  four  appropriations  made  for  this  work,  the  first  three,  aggrega- 
ting $4,500,  were  expended  in  improving  the  river  at  the  places  indica- 
ted, obtaining  low-water  depths  of  from  10  to  11  feet  on  widths  of  from 
100  to  over  200  feet.  This  satisfactory  condition  of  the  river  has  con- 
tinued during  the  past  fiscal  year,  for  which  reason  the  last  appropria- 
tion of  $1,000,  made  by  act  approved  August  5,  1886,  was  held  in  reserve 
until  it  should  appear  expedient  or  necessary  to  expend  it. 

The  total  amount  expended  to  June  30,  1888,  was  $4,494.91. 


Jnly  1,1887,  amount  available   $1,031,54 

July  1, 1888,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1, 1887   $26. 17 

July  1, 1888,  outstanding  liabilities   .28 

  26.  4.', 


July  1, 1888,  balance  available   1 ,  005.  OS* 

(See  Appendix  M  3.) 


4.  Edisto  Hirer,  South  Carolina. — The  Edisto  is  one  of  the  principal 
riversof  South  Carolina.  It  is  formed  by  the  junction  of  the  North  a  nd 
South  Forks,  which  unite  in  the  southern  part  of  Orangeburgh  County. 
The  South  Fork,  commonly  known  as  the  South  Edisto,  is  the  main  river. 

The  obstructions  to  navigation  consist  of  numerous  bends,  logs,  SUagB, 
overhanging  trees,  and  piles  j  also  of  shoals,  generally  of  sand,  but.  iti 
some  places  of  hard  clay. 

The  plan  of  improvement  contemplates  the  establishment  of  a  chan- 
nel  available  at  all  seasons  of  the  year  for  the  navigation  of  ligbt- 
draughtstcaui- boats  from  the  sea  to  the  junction  of  the  North  ami  South 
Forks,  a  distance  of  183  miles,  and  from  that  point  to  Guignard's  La  ud  - 
ing,  77  miles  higher  up,  for  rafts  and  flat-boats.  The  plan  embraces* 
enlarging  all  the  new  channels  now  in  progress  of  formation,  cutting 
off  bends,  shutting  off  lateral  arms  of  the  river,  removing  shoals,  snags 
logs,  piles,  and  other  obstructions,  and  building  a  deflecting  jetty.  The 
cost  of  the  project  was  estimated  at  $33,385. 
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. 

Three  appropriations  made  by  Congress  in  the  years  1882,  1884,  and 
1886,  respectively,  and  aggregating  816,000,  were  expended  previous  to 
July  1,  1887. 

The  work  heretofore  done  comprised  the  removal  of  a  large  number 
of  snags,  logs,  overhauging  trees,  and  piles  in  the  reaches  within  130 
miles  of  the  mouth  of  the  river;  the  improvement  of  a  natural  cut-off 
known  as  the  *'  Suck"  50  miles  above  Jackson  borough,  to  make  it  the 
regular  channel ;  the  closing  of  incipient  cut-offs  and  outlets,  aud  trim- 
ming the  banks.  These  operations  cost  the  sum  of  $15,830.85.  They 
materially  benefited  navigation  by  shortening  the  time  and  reducing 
the  expense  of  trips. 

The  total  expenditures  up  to  June  30,  1888,  were  $15,854.85. 


July  1,  1887,  amount  available   $169. 15 

Julv  1, 1888,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,  18-87   24. 00 


July  1,  1888,  balance  available   145.15 

Amount  appropriated  by  act  of  August  11,  1888    5, 000. 00 


Amount  available  for  fiscal  year  ending  June  30,  1889....   5, 145. 15 


Amount  (estimated)  required  for  completion  of  existing  project ...... .  12,385.00 

Amount  that  can  be  profitably  expended  in  fiscal  yearending  Juno  30, 1890  12,400. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  18o6  and  1867. 

(See  Appendix  M  4.) 

5.  Salkiehatchie  River,  South  Carolina. — The  Salkiehatchie  rises  in 
Aiken  County,  South  Carolina,  and  flows  into  the  Atlantic  Ocean.  The 
lower  part  of  the  river  is  known  as  the  Combahee.  Above  a  point  named 
Hickory  Hill,  about  44  miles  from  the  coast,  the  river  was  obstructed 
at  numerous  places  by  piles,  logs,  trees,  and  sand-bars. 

The  project  of  improvement  contemplates  the  removal  of  these  ob- 
structions for  the  purpose  of  establishing  a  continuous  channel  suitable 
for  flat-boats  and  rafts  from  a  point  5  miles  above  Toby's  Bluff  down  to 
Hickory  Hill,  a  distance  of  about  77  miles  by  river.  The  cost  of  the 
project  was  estimated  at  $18,000. 

Prior  to  July  1, 1887,  three  appropriations,  made  in  the  years  1882, 
1884,  and  1886,  respectively,  and  aggregating  $10,000,  were  expended 
in  tbis  improvement. 

The  work  done  by  means  of  the  first  appropriations  consisted  in  thor- 
ough! v  clearing  the  lowest  12-mile  reach  of  the  Salkiehatchie  between 
Hickory  Hill  and  the  Charleston  aud  Savannah  Railroad  Bridge  and 
improving  the  reaches,  aggregating  80  miles  in  length,  from  that  bridge 
to  Broxton's  Fork  by  removing  from  the  channel  over  11,800  snags, 
stamps,  logs,  trees,  etc.,  closing  over  129  outlets,  cutting  off  numerous 
projecting  points,  and  other  miscellaneous  work.    One  dam  was  built. 

The  sum  of  $9,6*8.66  was  expended  in  these  operations.  Lack  of 
rands  has  prevented  any  work  in  the  past  year. 

A  substantial  improvement  of  the  river  is  reported. 

The  total  expenditure  to  June  30,  1888,  was  $9,662.06,  including  out- 
ftanding  liabilities. 


July  I,  1887,  amount  available   $361. 34 

July  1,  1888,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,  1887    24.00 


Jaly  1,  1888,  balance  available   337.  34 

aoonnt  appropriated  by  act  of  August  11,  1888    3,000.  00 


Aajoant  available  for  fiscal  year  euding  June  30,  188U   3, 337. 34 
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Amount  (estimated)  required  for  completion  of  existing  project   $T»,t»00.G0 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  'M),  181M>  f»,000.UU 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  186/. 

(See  Appendix  M  5.) 

C.  Removing  sunken  vessels  or  craft  obstructing  or  endangering  navi- 
gation.— During  the  past  fiscal  year  the  wreck  of  a  trading  boat  was 
removed  from  the  Chehaw  River,  South  Carolina,  and  the  wreck  of  the 
steamer  Alice  Clark  was  takeu  from  the  inside  passage  between  Charles 
ton,  S.  0.,  aud  Savaunah,  Ga.,  aud  sold  at  public  auction  ;  authority, 
section  4,  act  of  June  14, 1880. 

(See  Appendix  M  6.) 

EXAMINATION  TO  COMPLY  WITH  REQUIREMENTS  OF  THE  RIVER  AND 

HARBOR  ACT  OF  JULY  5,  1884. 

Under  the  river  and  harbor  act  of  July  5, 1884,  Colonel  Gill  more  was 
also  charged  with  the  preliminary  examination  of  the  North  Fork  of  the 
Edisto  River  in  the  counties  of  Orangeburgh  and  Lexington,  South  Carolina. 
His  report  on  this  examination  is  submitted  herewith.  (See  Appendix 
M.  7.) 

EXAMINATIONS  AND  SURVEYS  FOR  IMPROVEMENT,  TO  COMPLY  WITH 
REQUIRMENTS  OF  THE  RIVER  AND  HARBOR  ACT  OF  AUGUST  5,  18S6. 

It  appearing, after  preliminary  examination  by  the  local  engineer,  that 
the  locality  was  worthy  of  improvement,  Colonel  Gill  more  was  charged 
with  and  completed  the  survey  of  Mosquito  Creek  bettrecn  the  South  Edisto 
and  Asliepoo  rivers,  with  a  view  to  connect  the  South  Edisto  tcith  the  A*h- 
epoo  at  or  near  Fenwictfs  Island,  South  Carolina,  the  results  of  which 
were  transmitted  to  Congress  aud  printed  in  House  Ex.  Doc.  No.  117, 
Fiftieth  Congress,  first  session.    (See  also  Appendix  M  8.) 

IMPROVEMENT  OF  CERTAIN  RIVERS  AND  HARBORS  IN  GEORGIA,  AND 
OF  CUMBERLAND  SOUND,  GEORGIA  AND  FLORIDA. 

Officers  in  charge,  Col.  Q.  A.  Gillmore,  Corps  of  Engineers,  to  April 
G,  1888;  Col.  Henry  L.  Abbot,  Corps  of  Engineers,  from  April  6,  to 
April  24, 1888,  since  which  date  Lieut.  O.  M.  Carter,  Corps  of  Engineers, 
with  Col.  Wm.  P.  Craighill,  Corps  of  Engineers,  Supervising  Engineer, 

1.  Savannah  Rirer  and  Harbor,  Georgia. — The  plan  according  to  which 
operations  have  up  to  the  present  time  beeu  carried  on  in  the  Savannah 
Harbor  and  River  was  adopted  in  1873,  and  modified  and  enlarged  in 
1879  and  again  in  1882.  It  contemplated  the  establishment  of  a  chan- 
nel from  Tybee  Koads  to  the  city  of  Savannah,  navigable  at  high  water 
for  vessels  of  22  feet  draught,  and  the  widening  of  the  river  opposite 
the  city  to  600  feet,  of  uniform  depth  with  the  balance  of  the  channel. 
The  cost  was  originally  estimated  at  $482,000,  aud  as  amended  and  en- 
larged at  $1,212,000. 

In  1887,  in  obedience  to  an  act  of  Congress,  plans  were  submitted  for 
obtaining  a  high-water  chanuel  28  feet  deep  from  the  city  of  Savannah 
to  the  sea. 

The  cost  was  estimated  at  $G,6GO,000. 

In  1873,  prior  to  improvement,  the  chanuel  was,  in  places,  not  more 
than  9  feet  deep  at  mean  low  water,  and  the  usual  high-water  draught 
of  vessels  was  not  more  than  14.5  feet. 
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Daring  the  fiscal  year  just  closed  817.93  cubic  yards  of  brush  fascines 
and  429.23  cubic  yards  of  riprap  stoue  were  employed  in  the  work. 
Operations  were  suspended  on  July  3, 1887,  on  account  of  lack  of  funds. 

The  expenditures  during  the  year  amounted  to  $3,227.54. 

The  total  amount  expended  to  June  30,  1888,  includiug  all  outstand- 
ing liabilities,  is  $1,031,581.35,  and  has  resulted  in  securing  a  navigable 
channel  from  the  city  to  the  sea  with  a  least  mean  low-water  depth  of 
12.4  feet,  a  gain  of  3.4  feet  since  the  work  was  begun.  The  gain  in  navi- 
gable depth  is  somewhat  greater  than  here  shown,  and  vessels  of  from  20 
to  21  feet  draught  now  go  from  the  city  to  t  lie  sea  on  a  single  tide. 

The  estimated  reduction  in  freight  rates,  dne  to  the  improvements  al- 
ready executed,  is  25  per  cent.,  which  effects  an  annual  saving  in  freights 
alone  of  more  than  the  total  sum  of  money  expended  by  the  United 
States  upon  the  harbor  within  the  last  twenty-five  years.  There  is  no 
reason  to  believe  that  future  expenditures  for  this  work  would  yield  a 
less  valuable  return.  The  sum  necessary  to  complete  the  improvement 
according  to  the  plans  for  obtaining  28  feet  of  water  from  the  city  to 
the  sea  is  estimated  at  $6,660,000. 

July  1 ,  1887,  amount  available   $3, 646. 19 

July  1,  1888,  amouut  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  1887  $*2,54.r>.23 

July  1,  1888,  outstanding  liabilities   680.31 

  3,225.54 


Joly  1,  1888,  balance  available   420. 65 

Amount  appropriated  by  act  of  August  11,  lo88   180,000.00 

available  for  fiscal  year  ending  June  30,  1889   180, 420. 65 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

leOO,  in  maintaining  existing  works   50,000.  00 

Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  N  1.) 

2.  Savannah  River,  Georgia. — The  present  project  for  the  improve- 
it  of  this  river  was  adopted  in  1880,  the  object  being  to  secure  a 
low-water  steam  boat  channel  not  leas  than  5  feet  in  depth  between  the 
cities  of  Augusta  and  Savannah,  Ga. 

The  cost  of  the  improvement  was  originally  estimated  at  $91,000,  and 
in  1887,  for  reasons  given  in  the  Annual  Report  of  that  year,  at  $170,000. 
Prior  to  the  improvement  navigation  was  much  impeded  by  logs,  snags, 
piles,  aud  other  obstructions.  The  depth  at  summer  low  water  over  some 
of  the  shoals  did  not  exceed  2  or  3  feet. 

No  work  was  done  during  the  last  fiscal  year  on  accouut  of  lack  of 
funds.  The  total  amount  expended  to  June  30,  1888,  including  all  out- 
standing liabilities,  is  $72,349.77,  and  has  resulted  in  improving  the 
roudition  of  the  shoals  near  Augusta,  aud  in  removing  the  most  dan- 
gerous obstruction  to  navigation  throughout  the  whole  extent  of  the 
nver,  no  accidents  to  steam-boats  having  occurred  since  these  obstruc- 
tions were  removed. 

The  amount  necessary  to  complete  the  improvement  can  not  be  esti- 
mated in  advance  of  an  examination,  to  be  made  as  soon  as  funds  are 
available  and  the  stage  of  the  river  will  permit,  the  amounts  given  in 
reports  upon  this  work  as  necessary  to  complete  the  improve- 
being,  for  reasons  given  in  the  report  of  the  engineer  in  charge, 
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July  1, 1887,  amount  available   $154. 92 

July  1,  1888,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  1887   *   $3. 19 

July  1,  1888,  outstanding  liabilities   1.50 

  4.C9 


July  1,  1888,  balance  available   150.23 

Amount  appropriated  by  act  of  August  11,  1888    SI, 000.00 


Amount  available  for  fiscal  year  ending  Juno  30,  1889    21, 150.23 


Amount  (estimated)  required  for  completion  of  existing  project   65, 000. 00 

A  mount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1890   40, 000. 00 
Submitted  in  compliance  with  requirements  of* sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  N  2.) 

3.  Savannah  River  above  Augusta,  Georgia. — The  project  for  the  im- 
provement of  this  river  was  adopted  in  1879,#the  object  being  to  secure 
a  low-water  pole-boat  channel,  30  feet  in  width  and  3  feet  in  depth, 
between  Augusta  and  Trotter's  Shoal,  64  miles  above.  The  cost  of  the 
improvement,  which  was  not  based  upon  accurate  surveys,  was  esti- 
mated at  $45,000. 

The  obstructions  to  navigation  consisted  chietly  of  rock  ledges  run- 
ning across  the  channel,  bowlders  of  various  sizes,  and  shoals  of  gravel, 
with  depths  at  low- water  stage  of  from  1  to  2  feet. 

No  work  has  been  done  upon  this  river  since  August,  1883. 

The  total  amount  expended  to  June  30,  1888,  including  all  outstand 
ing  liabilities,  is  $38,290.98,  and  has  resulted  in  improving  the  medium- 
stage  channel  through  a  few  of  the  rock  ledges,  and  iu  removing  some 
of  the  most  dangerous  bowlders  obstructing  navigation.  No  additional 
commerce  has  been  developed  upon  the  stream  by  the  work  done,  nor 
have  freight  rates  been  appreciably  reduced  by  that  cause,  although  no 
accidents  to  pole-boats  have  occurred  since  the  work  of  improvement 
was  done. 


July  1,  1887,  amount  available   $822.71 

Julv  1.  1888,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 

outstanding  July  1,  1887   119.69 

July  1,  1888,  balance  available   703. 02 

(See  Appendix  N  3.) 


4.  Romley  Marsh,  Georgia. — The  project  for  the  improvement  of  this 
locality  was  adopted  in  1880,  the  object  being  to  open  a  cut,  with  a  mini- 
mum bottom  width  of  48  feet  and  a  mean  low- water  depth  of  7  feet, 
between  Dead  Man's  Hammock  Creek  on  the  north  and  Wassaw  Creek 
on  the  south.   The  cost  was  estimated  at  $38,720. 

The  natural  channel  is  extremely  crooked  and  difficult  to  navigate, 
and  at  the  shoalest  part  not  more  than  than  3.5  feet  deep  at  mean  low 
water.    No  work  was  done  during  the  last  fiscal  year. 

The  total  amount  expended  to  June  30, 1888,  including  all  outstanding 
liabilities,  is  $40,887.22.  including  $9,033.77,  advanced  by  private  par- 
ties, ami  has  resulted  in  the  completion  of  the  work,  secring  a  navi- 
gable chaunel  between  Wassaw  and  Ossabaw  Sounds  with  a  low- 
water  depth  of  not  less  than  4.2  feet.  The  cut  is  not  located  in  the 
most  suitaable  place,  either  for  maintenance  or  for  the  convenience  of 
shipping. 

No  appropriation  is  asked  for  the  next  fiscal  year. 
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Tnly  I,  1887,  amount  available   $390.20 

July  1.  1-33,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 

outstanding  July  1,  1887    174.65 

July  1. 1888,  balance  available   221.55 

Axnou  ut  appropriated  by  act  of  August  11,  1888    4, 633. 77 

Amount  available  for  fiscal  year  ending  J une  30,  1889   4, 855. 32 

(See  Appendix  N  4.) 

5.  Altamaha  River,  Georgia. — The  preseut  project  for  the  improve- 
ment of  this  river  was  adopted  in  1880,  the  object  being  to  secure  a 


^team-boat  chanuel  80  feet  in  width  and  3  feet  iu  depth  at  low-water 
sta^e  between  Darien,  Ga.,  and  the  junction  of  the  Oconee  and  Oe- 
rnulfjee  Rivers.  The  cost  of  improvement  was  originally  estimated  at 
*tiO,O00,  and  iu  1884  at  $75,000. 

Prior  to  improvement  navigation  was  much  impeded  by  logs,  snags, 
aud  other  obstructions,  the  low- water  depth  at  some  points  not  exceed- 
ing 2  feet. 

Oaring  the  fiscal  year  just  closed  424  snags  aud  998  other  obstruc- 
tion, such  as  logs,  stumps,  overhanging  trees,  etc.,  were  removed. 
The  expenditures  amounted  to  $7,109.11. 

The  total  amount  expended  to  June  30,  1888,  including  all  outstand- 
ing liabilities,  is  $45,071.03,  and  has  resulted  in  removing  the  most 
dangerous  obstructions,  no  interruption  to  steam-boat  navigation  hav- 


iug  occurred  during  the  year. 

July  1,  1887,  amount  available   $7,038.08 

Amount  transferred  from  Doboy  Bar   4,204. 60 

~n^242768 

Julv  1,  18^8,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 

outstanding  July  1, 1887   7, 109. 11 

July  1,  1888,  balance  available   4, 133. 57 

Amount  appropriated  by  act  of  August  11,  1888   10, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1889   14, 133. 57 

(  Amount  (estimated)  required  tor  completion  of  existing  project   20, 000. 00 

j  Amountthatcan  be  profitably  expended  in  fiscal  yearending  June  30,1890  20, 000. 00 


\ Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  N  5.) 

6.  Doboy  Bar,  Georgia. — The  project  for  the  improvement  of  this  bar 
was  adopted  in  188G.  It  provides  lor  the  experimental  expenditure  of  a 
small  sum  of  money  with  the  object  of  deepening  the  bar  by  propeller 
sluicing  or  hydraulic  excavating. 

The  natural  channel  is  crooked,  with  minimum  low-water  depths  of 
not  more  than  11.1  feet. 

The  total  amount  expended  to  June  30,  1888,  including  all  outstand- 
ing liabilities,  is  $5,795.40,  which  was  applied  to  carrying  on  the  work 
of  scraping  and  hydraulic  excavating  during  the  last  fiscal  year,  with 
no  permaueut  useful  result. 

The  commercial  importance  of  the  locality  does  not  now  seem  to 
justify  permanent  improvement,  and  there  is  no  reason  to  expect  satis- 
factory results  from  tjie  expenditure  of  small  sums  of  money  in  tempo- 


rary improvement. 

July  1,  18*7,  amount  available   $10,000.00 

July  1.  1888,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  1887   $5, 795. 40 

Traasferre d  to  Altamaha  River   4, 204. 60 

  10,000.00 

(See  Appendix  N  6.) 
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7.  Brunswick  Harbor,  Georgia. — The  present  project  for  tbe  improve- 
ment of  this  harbor  was  adopted  in  1880,  and  modified  and  enlarged  in 
188G,  the  object  being  to  secure  a  navigable  channel  not  less  thau  15 
feet  deep  at  mean  low  water.  The  mean  rise  and  fall  of  tide  is  6.8  feet. 
The  cost  of  the  project  of  1880  was  estimated  at  $73,187.50  and  as  en- 
larged in  1886  at  $190,000,  inclusive  of  appropriations  already  made. 

In  1880,  prior  to  improvement,  the  channel  was  not  more  than  9  feet 
deep  at  mean  low  water. 
No  work  was  done  during  the  fiscal  year  just  closed  on  account  of 
'  lack  of  funds. 

The  amount  expended  to  June  30, 1880,  including  all  outstanding  lia- 
bilities, is  $92,463.27,  and  has  resulted  in  securing  a  navigable  low-water 
channel  not  less  than  11.5  feet  deep. 

July  1,  1887,  amount  available   $86.44 

July  1,  1888,  amount  expended  during  fiscal  year,  exclusive  of  lia- 
bilities outstanding  July  1,  1887   $1.84 

July  1,  1888,  outstanding  liabilities  49.87 

  51.71 

July  1,  1888,  balance  available   36.73 

Amount  appropriated  by  act  of  August  11,  1888    35,  000.  % 

\  •  

Amount  available  for  fiscal  year  ending  June  30, 1889   35, 036. 73 

( Amount  (estimated)  required  for  completion  of  existing  project   62, 500. 00 

j  Amount  that  can  be  profitably  expended  in  fiscal  year  onuing  J  tine  30,1890  62, 500. 00 
o  Submitted  in  compliance  with  requirements  of  sections  U  of  river  and 

I    harbor  acts  of  1806  and  1867. 

(See  Appendix  N  7.) 

8.  Jtkyl  Creek,  Georgia. — This  is  a  new  work.  In  compliance  with 
the  requirements  of  the  river  and  harbor  act  of  August  5,  1886,  a  pre- 
liminary examination  and  survey  were  made  of  Jekyl  Creek,  and  the  re- 
j)ort  thereon  was  transmitted  to  Congress  January  20, 1888,  aud  printed 
in  House  Ex.  Doc.  No.  117,  Fiftieth  Congress,  first  session. 

The  project  for  improvement  is  to  obtaiu  at  the  shallow  reaches  au 
improved  low-water  depth  of  7  feet,  by  the  construction  of  training- 
walls  and  dredging,  at  an  estimated  cost  of  $#8,500. 

The  river  and  harbor  act  of  August  11,  1888,  appropriates  $5,000  for 
the  work,  and  a  further  sum  of  $10,000  may  be  profitably  expended  in 
continuing  it  during  the  fiscal  year  ending  Juue  30, 1890. 

Amount  appropriated  by  act  of  August  11,  18S8   $5, 000.  00 

(  Amount  (estimated)  required  for  completion  of  existing  project   33, 500.  00 

J  Amount  that  can  be  profitably  expended  in  fiscal  year  ending . Juno  30, 1890  10, 000. 00 
\  Submitted  iu  compliance  with  requirements  of  sections  2  of  river  and 

I    harbor  acts  of  1866  and  1867. 

9.  Cumberland  Sound,  Georgia  and  Florida. — The  present  project  for 
the  improvement  of  the  entrance  to  this  sound  was  adopted  in  1879, 
the  object  being  to  secure  a  navigable  low-water  channel  across  the  bar 
from  20  to  21  feet  in  depth.  The  cost  of  improvement  was  estimated 
at  $2,071,023. 

Prior  to  improvement  the  low- water  depths  of  the  entrance  varied 
from  11  to  12.5  feet,  with  a  mean  rise  and  fall  of  tide  of  5.9  feet. 

During  the  fiscal  year  just  closed  the  second  course  of  the  south  jetty 
was  advanced  seaward  3,505  1  feet.    Operations  were  suspended  on  at: 
count  of  the  exhaustion  of  funds  on  November  20,  1887.    During  the 
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year  an  accurate  triangulation  of  the  harbor  was  made  for  use  iu  future 
surveys. 

The  expenditures  amounted  to  $59,711.62.  The  total  amount  expeuded 
to  Jane  30,  1888,  including  all  outstanding  liabilities,  is  $300,494.26. 

It  is  proposed  during  thecoiniug  year,  with  auy  funds  which  may  be- 
come available,  to  raise  and  perhaps  extend  the  south  jetty. 

The  amount  estimated  as  necessary  to  complete  the  improvement  is 
$1,591,000. 


July  1,  1887,  amount  available   |G0, 717. 3<I 

July  1,1888,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1, 1887   59,711.62 


July  1,  1888,  balance  available   1,005.74 

Amount  appropriated  by  act  of  August  11.  1888   112, 500. 00 


Amount  available  for  fiscal  year  ending  June  30,  1889   113, 505. 74 


f  Amount  (estimated)  required  for  completion  of  existing  project   1,591,000. 00 

j  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  Juno  30, 
t     1890   500,000.00 


]  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
I    harbor  acts  of  1866  and  1867. 

(See  Appendix  N  8.) 

EXAMINATIONS  AND  SURVEYS  FOR  IMPROVEMENT,  TO  COMPLY  WITH 
REQUIREMENTS  OP  THE  RIVER   AND  HARBOR  ACT   OF  AUGUST  5, 

1880. 

It  appearing,  after  preliminary  examination  by  the  local  engineer, 
that  the  localities  were  worthy  of  improvement,  Colonel  Gillmore  was 
charged  with  and  completed  the  following  surveys,  the  results  of  which 
were  transmitted  to  Cougress  and  printed  as  Executive  Documeuts  of 
the  Fiftieth  Congress,  lirst  session  : 

1.  Savannah  River  from  Cross  Tides,  above  Savannah,  to  the  Bar,  with 
a  view  to  obtaining  28  feet  of  water  in  the  channel. — Printed  in  House  Ex. 
Doc.  No.  57.    (See  also  Appendix  N  9.) 

2.  Jekyl  Creek,  Georgia. — Printed  iu  House  Ex.  Doc.  No.  117.  (See 
also  Appendix  N  10. ) 

IMPROVEMENT  OF  CERTAIN  RIVERS  AND  HARBORS  IN   THE  STATE 

OF  FLORIDA. 

Officer  in  charge,  Capt.  William  M.  Black,  Corps  of  Eugineers,  with 
Lieut.  D.  DuB.  Gaillard,  Corps  of  Engineers,  under  his  immediate  orders. 
Supervising  Engineer,  Col.  William  1*.  Craighill,  Corps  ot  Eugineers. 

1.  St.  John's  River,  Florida. — Operations  for  the  improvement  of  this 
river  have  been  carried  on  in  conformity  with  a  plau  submitted  by  the 
late  General  Gillmore,  Corps  of  Engineers,  in  1879.  This  plan  contem- 
plates the  formation  of  a  continuous  15-foot  channel  in  tne  St.  Johu's 
River,  between  Jacksonville  aud  the  ocean.  The  project  was  iu  two 
parts :  1,  the  formation  of  a  channel  across  the  bar  at  the  mouth  by  the 
contract ; mii  produced  by  two  jetties  starting  from  opposite  sides  of  the 
river  at  its  mouth,  and  so  directed  that  the  outer  ends  ou  the  bar  shall 
be  approximately  parallel  and  1,600  feet  apart;  2,  the  improvement  of 
*>e*e  defective  reaches  in  the  river  near  Dame's  Point.  The  estimated 
cost  of  the  two  parts  of  the  project  were  $1,306,500  and  $120,000,  re- 
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•  < 
spectively.   All  work  up  to  the  present  time  has  been  done  on  the  first 
portiou  of  the  project,  under  five  appropriations  aggregating  $675,000, 
and  made  for  improving  "the  channel  over  the  bar  at  the  mouth." 

Bet'ore  improvement,  the  channel  over  the  bar  had  an  available  mean 
low-water  depth  varying  from  5  to  7  feet,  and  shifted  uorth  and  south 
through  an  area  a  mile  in  length. 

On  June  30,  1887,  the  south  jetty  had  a  total  length  of  6.067  feet,  of 
which  2,650  feet  were  built  to  the  level  of  mean  low- water.  The  north 
jetty  had  a  total  length  of  5,003  feet,  of  which  3,000  feet  h«id  its  crest  at 
the  level  of  meau  low  water.  Neither  jetty  was  built  with  a  full  sized 
cross-section.  Both  are  composed  of  one  or  more  layers  of  log  aud 
brush  mattresses  covered  with  riprap  stone.  The  effects  of  the  work 
were  to  form  a  straight  channel  across  the  bar,  which  had  a  least  mean 
low -water  depth  of  9.8  feet. 

Operations  during  the  fiscal  year  ending  June  30,  1888,  were  contin- 
ued under  the  remainder  of  the  appropriation  made  in  act  approved 
Augusts,  1886.  The  greater  part  of  the  work  was  done  under  contract. 
Work  by  hired  labor  was  confined  to  a  small  amount  of  experimental 
concrete  work,  and  to  operations  for  connecting  the  north  jetty  with  the 
light  shifting  sand  beach,  which,  from  their  nature,  could  not  have  been 
done  advantageously  by  contract.  The  old  sailing  gap  of  the  south 
jetty  was  closed,  the  foundation  of  the  north  jetty  was  extended  909 
feet,  aud  its  superstructure  built  to  the  level  of  mean  low  water,  with  a 
crest  12  feet  wide  and  side  slopes  of  1  on  1,  for  a  distance  of  1,800 
feet;  the  shore  extension  was  strengthened  and  made  stable  with  side 
and  wing  walls  of  riprap,  and  the  jetty  was  raised  to  full  height  and 
capped  with  concrete  for  a  distance  of  148  feet.  Work  on  the  jetties 
was  suspended  (excepting  the  experimental  concrete  work)  early  in  Feb- 
ruary, 1888,  for  lack  of  funds.  All  work  was  suspended  in  April  and 
the  plant  stored. 

The  south  jetty  is  now  6,667  feet  long,  and  its  crest  for  4,100  feet  from 
the  shore  end  is  at  the  level  of  mean  low  water,  and  for  the  remaining 
distance  at  an  average  mean  low- water  depth  of  6  feet.  The  north  jetty 
is  6,585  feet  long.  Its  crest  is  at  full  height  for  553  feet,  at  mean  low- 
water  level  for  5,079  feet,  and  at  a  depth  varying  from  0  to  10  feet  for  the 
remaining  distance. 

The  channel  across  the  bar  has  steadily  improved  duriug  the  year. 
At  the  date  of  the  last  survey  in  May,  the  least  depth  on  the  bar  was 
over  13  feet.  On  account  of  the  divergence  of  an  increased  portion  of 
the  ebb  flow  from  the  river  through  the  false  channel  along  the  north 
jetty,  the  shoaling  on  the  jetty  middle  ground  has  continued  and  the 
channel  depth  there  is  now  less  than  that  on  the  bar.  The  completion 
of  the  jetty  work  will  remove  this  shoal,  but  if  this  work  is  too  long  de- 
layed this  obstruction  may  become  serious. 

Of  the  three  reaches  between  Jacksonville  and  the  ocean,  where  the 
channel  depth  is  less  than  15  feet  on  the  bar,  the  jetty  middle  ground, 
and  that  near  Dame's  Point,  the  last  is  now  the  most  obstructive  to 
navigation.  Its  depth  (9  to  10  feet)  now  controls  the  lading  of  vessels 
entering  the  St.  John's,  and  its  improvement  is  earnestly  desired,  in 
order  to  train  the  full  benefits  of  the  successful  work  at  the  bar.  It  is 
recommended  that  future  appropriations  be  made  for  the  entire  project 
u  for  improving  St  John's  River,  between  Jacksonville  and  the  ocean," 
under  the  aggregate  estimate.  It  is  thought  the  jetty  work  can  be  com  - 
pleted  with  the  amount  of  the  original  estimate  yet  unappropriated, 
viz,  $031,500.  The  aggregate  esti  mate  for  the  completion  of  the  project 
will  then  be  $751,500. 
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» 

Jelj  1, LS37,  amount  available  §111,741.75' 

Jily  1,  IrrW,  amount  expended  duriug  fiscal  year,  exclusive  of 

liil.il i t  ies  outstanding  July  1,  lh87  $107, 2.72.  67 

Julv  1 .  I**-,  outstanding  liabilities   446.  3:3 

  107.69^.90 


July  1T  186*  balance  available   4,042. 67 

\aiount  appropriated  by  act  of  August  11,  lH-*8   175, 000.  (X) 

baoaut  available  for  fiscal  year  ending  Juuo  30, 1889   179, 04'J.  87 

Amount  (estimated)  required  for  completion  of  existing  project   576, 500.  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1890  300, 000.  00 
vilmiitted  in  compliance  with  requirements  of  sections  2  ofrivorand 
,    harbor  acts  of  1*00  and  1H17. 

Sec*  Appendix  O  1.) 

J.  Volutin  Bar,  Florida.— Volusia  Bar  is  situated  at  the  head  of  Lake 
George  and  is  formed  by  materials  brought  down  by  the  St.  Johns  River, 
itul  deposited  at  the  point  where  the  current  of  the  narrow  river  loses  its 
velocity,  as  the  bed  widens  to  form  the  lake.  The  usual  depth  on  the 
bar.  before  operations  began,  w;is  from  .'i.V  to  4  feet.  At  times  this  depth 
***  diminished  so  much  as  to  stop  navigation  entirely. 

The  adopted  plan  of  improvement  was  to  contract  the  waters  on  the 
tar  by  the  construction  of  two  converging  brush  and  stone  jetties,  with 
i  view  to  causing  a  scour  to  the  depth  of  b"  feet.  Should  the  depth 
-aused  by  the  jetties  not  be  stillicient,  recourse  was  to  be  had  todredg- 
i:ig.  Between  the  jetties  on  the  bar,  lines  of  guide-piles  were  placed 
to  keep  vessels  off  the  jetties  aud  to  define  the  channel  clearly. 

In  1«SS7  it  was  decided  to  limit  the  channel  depth  sought  to  the  5 
fcet  then  obtained,  on  account  of  the  evident  shoaling  in  the  lako  be- 
vood  the  jetties  and  because  that  depth  was  sufficient  for  the  require- 
ments of  the  existing  river  commerce. 

L~p  to  June  30,  1SS7,  $24,2S7.4;J  had  been  expended,  including  liabili- 
ties then  outstanding.  The  jetties  had  been  built  to  their  full  length 
ttd  to  a  height  sufficient  to  produce  the  desired  effect;  two  lines  of 
•irmly  set  fender -piles  defined  the  jetty  channel  on  the  crest  of  the  bar ; 
aud  a  straight  channel  with  a  minimun  mean  low-water  depth  of  5  feet 
nad  been  obtained.  During  the  fiscal  year  ending  June  30,  1888,  opera- 
>jus  were  limited  to  the  necessary  examinations.  At  the  last  examina- 
!>>n.  made  in  April,  1888,  tbe  work  was  found  in  good  conditiou  andtho 
'haiiuel  depth  had  been  maintained. 

Jaly  i.  l~r<7,  amount  available   $71;?.  .r>7 

Jair  1.  1808,  amonut  expended  during  fiscal  year,  exclusive  of  liabilities 
••tMandiug  July  1,  1^7   350.01 

i'Ay  1.  1        balance  available   3T»3.  !>6 

appropriated  by  act  of  August  11,  1^   500.00 


Li  available  for  fiscal  year  ending  Juno  30,  It"*). 


66 


that  ean  be  profitably  expended  in  fiscal  year  ending  Juno  30. 

I for  repairs   o00.  00 

-ubujitted  in  coui]»liance  with  requirements  of  sections  2  of  river  and 
Larbor  acts  of  W>  and  1*07. 

iSe**  Appendix  O  2.) 

5.  Uarlxtr  at  Saint  Augiixtine,  Florida.— This  is  a  new  work.  In  com- 
[i&anee  with  the  requirements  of  the  river  and  harbor  act  of  August 
<  W8iJt  an  examination  and  survey  were  made  of  "  Saint  Augustine 
fcr  a  deep  sea  channel  on  the  outer  bar,  Florida,"  and  the  report  of  the 
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r^c'  s  thereof  was  transmitted  to  Congress  January  11,  18S8,  ami 
yr        ...  House  Ex.  Doc.  No.  87,  Fiftieth  Congress,  first  Bession, 

Tlie  project  proposed  for  tbo  improvement  of  tlie  eutrance  is  to  con- 
ewrrraxe  the  flow  over  the  bar,  and  thus  increase  the  scour  by  the  con- 
struction of  solid  converging  jetties,  etc.,  at  au  estimated  cost  of 

The  river  and  harbor  act  of  August  11,  1888,  appropriates  $35,000 
for  improving  the  harbor,  but  directs  that  the  subject  be  referred  to  a 
rWnl  of  Engineers,  whose  report  is  to  be  laid  before  Congress  at  its 
aex:  session.  2so  estimate  for  the  next  fiscal  year  can  be  submitted 
uutil  the  report  of  this  Board  is  received,  when  it  will  be  transmitted 
to  Congress. 

4.  Sorthicext  entrance.  Key  West  Harbor,  Florida.— A  bar  having  a 
channel  depth  of  10.5  feet  obstructs  the  northern  entrance  to  this  har- 
bor. Puriug  storms  the  available  depth  is  so  much  reduced,  that  vessels 
bound  to  and  from  Gulf  ports  can  uot  use  it,  but  are  compelled  to  make 
a  detour  of  about  a  hundred  miles  by  Dry  Tortugas  to  enter  or  leave 
the  Gulf. 

Au  examination  of  the  entrance  with  a  view  to  its  improvement  was 
made  in  1807  aud  again  in  1881.  In  1882  Congress  made  an  appropria- 
tion of  $25,000  for  dredging  a  channel  300  feet  wide  and  17  feet  deep 
deep  across  the  bar. 

The  work  was  done  in  1S83.  Before  commencing  it  the  officer  in 
charge  expressed  an  opinion  that  the  work  would  not  be  permanent. 
In  1884  the  channel  had  filled. 

In  act  approved  August  5,  1880,  $2,500  were  appropriated  for  a  new 
examination  and  survey  of  the  bar.  This  was  made  iu  December,  1880, 
and  January,  1887.  The  bar  was  found  to  be  iormed  aud  maintained 
•by  interfering  tidal  currents. 

No  funds  were  available  for  operations  during  the  past  fiscal  year. 

Amount  appropriated  by  act  of  August  11,  1883  .•   §-25,000.  (h 

I  Amount  (estimated)  required  for  complet  ion  of  existing  project,  subject  ^ 

I     to  revision  — .-   .........  583,000.0 

I  Amount  I 
|  Submits 

t    harbor  aeU  of  1866  aud  1867. 

(See  Appendix  O  4.) 

5.  Caloosahatchee  Iticer,  Florida. — Before  improvement,  the  lower  pai 
of  the  river  was  so  obstructed  by  oyster-bars  that  the  available  cbanuc 
depth  was  only  5A  feet.  About  17  miles  above  the  mouth  the  rive 
loses  the  characteristics  of  au  estuary,  and  there  are  numerous  island 
and  a  broad  shoal. 

The  project  adopted  in  1882  called  for  the  formation,  by  dredging,  < 
a  channel  100  feet  wide  and  7  feet  deep  from  the  bay  to  Fort  Meyers, 
distance  of  14  miles.    In  18SC  this  project  was  modified,  so  as  to  incluii 
the  improvement  of  the  upper  river  as  far  as  Fort  Thompson,  by  removi 
of  snags  and  overhanging  trees. 

V  p  to  the  close  of  the  fiscal  year  endiug  June  30, 1887,  $13,044.72  he 
been  expended  under  these  projects.  A  cbaunel  of  tbo  required  witttl 
and  having  a  least  depth  of  0  feet,  had  been  formed  below  Fort  Meyer 
and  one  of  the  worst  reaches  of  the  river,  extending  4£  miles  aboi 
Fort  Denand,  had  been  cleared  of  snags  aud  overhauging  trees.  Durii 
the  past  fiscal  year,  owing  to  the  small  sum  available,  it  was  not  pos* 
ble  to  resume  the  suagging  operations,  which  had  been  stopped  by  hit 
water  in  June,  1887.   Work  was  therefore  confined  to  plotting  the  not 


<  \inouut  that  cau  bo  profitably  expended  iu  fiscal  year  euding  June  30, 1800  100, 000. 
lifted  in  compliance  with  requirements  of  sections  4J  of  river  and 
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of  «i  survey  made  ill  the  previous  fiscal  year,  and  in  preparing  maps 
of  the  river. 

Inly  1.  1837,  amount  available   $955.23 

Jaly  1. 1*38,  amount  cxpeuded  during  fiscal  year,  exclusive  of 

liabilities  outstanding  Ja'y  1. 1887   $691.53 

.  1,  1838,  outstanding  liabilities   73.67 

  7G5. 20 

July  1, 1838,  balauco  available   190. 03 

Amount  appropriated  by  act  of  August  11, 1838   10,000.00 

Axionnt  available  for  fiscal  year  ending  June  30, 1889   10. 190. 03 

See  Appendix  O  5.) 

ti.  Pease  River,  Florida. — This  river  rises  about  the  center  of  Polk 
County,  Florida,  and  flows  southwest  iuto  Charlotte  Harbor.  For  the 
last  1-  miles  of  its  course  it  has  the  caracteristics  of  an  estuary.  The 
rest  of  the  stream  flows  through  a  heavily- wooded  and  sparseiy-popu- 
luted  country,  and  is  much  obstructed  by  fallen  trees,  snags,  rocks,  and 
bars.  It  is  subject  to  great  changes  of  level.  During  the  low- water 
season  cot  more  than  14  inches  to  24  inches  of  water  cau  be  relied  on. 

The  project  for  its  improvement,  adopted  in  1881,  is  to  improve  it  for 
uigb-water  navigation  by  the  removal  from  the  channel  of  snags,  over- 
haugiug  trees,  aud  loose  rocks  between  Fort  Meade  and  the  mouth,  a 
distance,  by  river,  of  about  100  miles.  Since  the  project  was  adopted 
the  Florida  Southern  Railroad  has  been  opeued  along  the  river. 

The  amount  expended  up  to  June  30, 1837,  was  $12,010.74.  The  river 
was  cleared  for  a  distance  of  G4  miles. 

In  the  act  approved  August  5, 18S6,  $13,000  was  appropriated  for  im- 
proving Manatee  and  Pease  rivers,  of  which  $5,000  could  be  expended 
on  Pease  River. 

As  no  practical  benefit  could  bo  derived  from  expending  so  small  a 
»am  on  the  improvement  of  this  river,  it  was  decided  to  reserve  $2,000 
*itb  which  to  make  a  survey  on  which  a  project  could  be  founded,  and 
to  expeud  the  remainder  in  improving  Manatee  River. 

The  field  work  of  the  survey  has  been  completed  and  plotted. 

July  1.  1887,  amount  available   $983.26 

Jmly  1,  1888,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 

outstanding  July  1,  1«87    780. 73 

%   _ 

Jiir  1,  183-,  balance  available   202. 53 

AsBonut  (estimated)  required  tor  completion  of  existing  project   25, 000. 00 

Bitted  in  compliance  with  rpi|inr»Mnonts  of  sections  2  of  river  and 
j     .irbor  acts  of  1866  and  1367. 

^.-e  Appendix  O  G.) 

7.  Manatee  River,  Florida. — The  portion  of  the  Manatee  River  under 
ovemeut  is  the  last  reach  between  Rocky  Bluff  and  the  mouth,  a 
ince  of  about  12  miles.    This  has  a  mid-channel  depth  of  from  7  to 
The  general  width  is  about  three-fourths  of  a  mile.    At  the 
ith  is  a  loag  shoal  with  ;i  minimum  depth  of  8^  feet.   Between  Pal- 
to  and  Manatee,  about  0  miles  from  the  month,  is  auother  bar  cov- 
by  from  3  to  5  feet  of  water. 

te  river  was  examined  in  1881.    Au  appropriation  of  $12,000  for  its 
•vement  was  made  in  1882.    The  project  adopted  had  for  its 
ject  to  form  a  channel  100  feet  wide  and  i3  feet  deep  at  mean  low 
from  Tarnpa  Bay  to  McNeill's  Point  (Palma  Sola).    The  appro- 
was  expended  in  1883-84,  and  a  cut  2,150  feet  long  was  made, 
iDg  in  width  from  3.5  to  00  feet,  aud  having  a  depth  of  12£  feet. 
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In  aet  approved  Angost  5,  1836.  $13,000  wen?  appropriated  for  im- 
proving Manatt-e  and  Pea.se  rivers,  of  whi«*h  $11,000  were  allotted  to 
work  on  Manatee  liiver. 

Owing  to  tiie  changed  commercial  conditi  »'us  since  thi*  adoption  <>: 
the  project,  brought  about  by  the  extension  of  the  railroad  to  Tampa, 
the  transfer  to  Tampa  of  the  principal  Golf  steam-ship  lines,  and  the 
.service  of  the  smaller  towns  around  Tampa  Bay  by  coasting  steamers 
from  Tampa,  the  project  was  modified,  to  provide  for  the  passage  o: 
these  lighter-draught  vessels  to  all  of  the  towns  of  the  lower  river  by 
the  removal  of  the  bar  above  Palmetto. 

A  survey  of  this  bar  was  made,  and  operations  for  its  removal  by 
dredging  were  commenced  on  August  22.  and  finished  on  September 
27,  1837.  Fifteen  thousand  three  hundred  and  two  aud  three-tenths 
cubic  yards  of  soft  material  were  removed,  giving  a  cut  2AV2  feet  long. 
(to  feet  wide,  and  8  feet  deep.  A  survey  made  in  Jauuary,  1888.  shows 
that  the  dredged  cut  had  shoaled  at  its  extreme  ends,  but  had  main- 
tained its  depth  at  other  places. 

In  accordance  with  the  project  for  a  survey  of  the  Manatee  River, 
Florida,  approved  December  22,  1SSG,  a  survey  of  the  river  was  made 
in  December,  18-37.  aud  Jauuary.  1883,  and  maps  of  the  river  were 
plotted. 


July  1,  1— -7,  amount  available  $!'>.  'JiKK  4- 

Joly  1,  lr-?,  amonnt  expended  during  ti«»cal  year,  exclusive  of  liabilities 
outstanding  Jnly  1,  W?7   'J,  TT4. 61 


July  1,  188*,  balance  available   01."..-: 

Amount  appropriated  by  act  of  August  M,  lc**;   5, 000.  (X 


Amonnt  available  for  fiscal  year  ending  June  30,  1— -9   5,  Cir».  i»" 


'Amount  (estimated)  required  for  completion  of  existing  project   45, 000.  Oi 

Amount  that  can  be  profitably  expended  in  liscal  year  ending  June  30, 1*90  6,  000.  0< 
Submitted  in  compliance  with  requirements  of  section  M  of  river  and 

.    harbor  acts  of  1*66  and  1*67 . 

(See  Appendix  O  7.) 


8.  Tampa  Bay,  Florida.— The  harbor  at  Tampa,  at  the  head  of  this  bay 
was  separated  from  deep  water  by  a  flat  2  miles  wide.  Through  this  wa- 
a  narrow  channel  with  an  average  available  depth  of  about  5  feet,  formed 
by  the  waters  of  Hillsborough  Kiver. 

The  present  project  was  adopted  in  1880,  and  has  for  its  object  the  for 
mation  of  a  9-foot  channel  from  the  9-foot  curve  iu  the  bay  to  th( 
wharves  at  Tampa,  in  Hillsborough  liiver,  150  feet  wide  in  the  bay  am: 
200  feet  wide  in  the  river,  at  an  estimated  cost  of  $97,000. 

Up  to  June  .'30,  1887,  $59,941.17  had  been  expended. 

The  work  consisted  entirely  of  dredging  and  rock  excavation,  and  ex 
tended  over  a  length  of  8,215  feet,  with  a  width  varying  from  60  fee 
in  the  bay  to  150  feet  in  the  river.  This  channel  has~  been  filled  some 
what  by  the  tidal  currents,  and  on  June  30,  1SS7,  it  had  a  depth  alon< 
the  center  liue  of  from  8.3  to  9  feet,  with  a  widt  h  of  about  00  feet. 

In  the  act  approved  August  5,  188(3,  $10,000  were  appropriated  fo 
this  work.  Under  this  appropriation  operations  were  commenced  oi 
June  29,  1887,  and  completed  on  August  12,  18S7,  giviug  a  clear  chat 
nel,  9  feet  deep,  at  the  bend  at  the  mouth  of  Hillsborough  Kiver,  var\ 
ingin  width  from  200  feet  in  the  river  to  50  feet  in  the  bay. 

In  the  annual  report  for  1886  it  was  estimated  that  $73,000  would  b 
required  to  complete  the  project. 

During  the  past  year  a  point  in  the  deep  water  of  this  bav,  Port 
Tampa,  has  been  connected  with  Tampa  by  the  extension  of  the  Sout 
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Florida  Railway,  and  bas  become  the  terminus  of  the  Key  West  and 
Havana  line  of  steamers.  Fifteen  feet  of  water  can  now  be  carried 
to  Porto  Tampa.  At  an  estimated  cost  of  $G.'i,000  for  dredging,  20  feet 
of  water  can  be  carried  from  the  Gulf  of  Mexico  to  this  point.  The 
total  estimated  cosf  of  the  moditied  project  is  $83,000. 

Existing  project  is  for  a  channel  200  feet  width,  of  20  feet  depth  from 
ti»e  outer  bar  to  Mangrove  or  Bushv  Point,  which  is  estimated  to  cost 
$50,000. 

July  1.  18"*7.  amount  available   $9.  63$.  18 

Jaij  I.  1888,  amount  expended  during  tiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  1687    $3, 603. 22 

Julv  1.  1 868,  outstanding  liabilities   97.50 

  8, 700.  72 

Ju!v  1,  1888,  balance  available   931.46 

Amount  appropriated  by  act  of  August  11,  1888    585, 000. 00 

Amount  available  for  tiscal  year  ending  June  30,  1889   25, 931. 40 


J 


Amouiit  (estimated)  required  for  completion  of  existing  project   25,000.00 

Amount  that  can  be  proutably  expended  in  fiscal  year  ending  Juno  30,1890  25, 000.  00 
I  Submitted  in  compliance  with  requirements  of  sections  2  of  river  aud 
I    harbor  acts  of  1866  and  1867. 

(See  Appendix  O  8.) 

9.  Withlacoochee  River,  Florida. — The  river  was  examined  with  a 
view  to  its  improvement  in  1879.  The  adopted  project  calls  for  the  re- 
moval of  snags,  overhanging  trees,  aud  loose  rocks,  and  some  of  the 
worst  shoals  between  the  Gulf  and  Pemberton  Ferry,  a  distance  of 
about  100  miles,  so  as  to  permit  boats  of  2  feet  draught  to  navigate  the 
river  during  half  the  year. 

The  normal  width  of  the  river  varies  from  75  to  150  feet,  though  in 
many  places  its  bed  widens  in  a  cypress  swam])  or  grass  marsh,  through 
which  a  sluggish  current  passes  in  narrow  winding  lagoons.  At  other 
places  the  river  is  obstructed  by  loose  rocks.  The  depth  varies  from  1 
foot  to  7 J  feet. 

Three  appropriations  have  been  made  for  the  improvement  of  this 
-tream.  aggregating  $13,000,  and,  exeeptiugat  three  points,  navigation 
has  been  opened  according  to  the  project.  Owing  to  a  lack  of  fuuds  no 
work  was  done  during  the  last  fiscal  year  beyond  caring  for  the  public 
property. 

!ulj  1.  1-87,  amount  available   $138.77 

faly  1.  1888.  balance  available   138.77 

Am^nnt  appropriated  by  act  of  August  11, 1888    5,  000.  00 

Amount  available  for  tiscal  year  ending  June  30, 1689    5, 138.77 

''.Amount  (estimated)  required  for  completion  of  existing  project   5,  400. 00 

1  Amount  that  can  bo  prolitably  expended  in  liseal  year  ending  Juno  30,18^0     5,  100. 00 
Bnbmfcted  in  compliance  with  requirements  of  sections  2  of  river  and 
^    harbor  acts  of  18t>6  and  l^w. 

See  Appendix  O  9.) 

'»>.  Harbor  at  Cedar  Keys,  Florida. — The  improvement  of  this  harbor 
Li-  Ven  carried  on  from  time  to  time  under  various  appropriations  made 
Huce  1S72.  It  was  obstructed  by  a  shoal  locally  called  the  Bulkhead  or 
iliddle  Ground,  lying  between  Way  Key  and  the  main  ship-channel ;  at 
**r»?ral  points  in  the  main  ship-chanucl  the  rock  which  everywhere 
'raderUes  the  harbor  at  a  slight  depth,  by  its  outcropping,  has  decreased 
gt- neral  12-foot  depth  of  the  channels  to  from  7  to  9  feet.    The  pres- 
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ent  project  for  the  improvement  of  the  harbor  was  adopted  in  18&J,  and 
contemplates  the  formation  of  a  channel  200  feet  wide  and  10£teetdeep 
through  these  shoals.  An  appropriation  of  $5,000  was  made  fn  1884  for 
work  under  this  project.  With  this  a  cut  was  made  partially  across  one 
of  these  shoals.    This  cut  has  remained  clear. 

In  act  approved  August  5, 1886,  $7,000  were  appropriated  for  contin- 
uing this  improvement.  This  amount  was  applied  to  re  opening  a  cut 
through  the  middle  ground  and  changing  its  direction  so  as  to  insure 
greater  permanence.  Operations  wore  begun  ou  October  Sand  completed 
October  29,  1887;  12,944.7  cubic  yards  of  soft  material  were  removed, 
giving  a  cut  1,200  feet  long,  70  feet  wide,  and  10.7  feet  deep.  An  exami- 
nation of  the  cut  made  Juno  33, 1888,  shows  that  very  little  shoaling  baa 
taken  place. 

The  estimated  cost  of  completing  the  project  by  dredging  is  $46,500. 

July  1,  1887,  auiouut  available*  $G, 717.81 

July  I,  1888,  auiouut  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  Julv  1,  1887   $6,514.47 

July  1,  1888,  outstanding  liabilities   97.75 

  6,bK\iK 

July  1 ,  1888,  balauco  available   105.  50 

Amount  appropriated  by  act  of  August  11, 1888    7,500.  00 

•   

Amount  available  for  fiscal  year  ending  June  30,  1889   7, 605. 58 

f  Amount  (estimated)  required  for  completion  of  existiug  project   40, 500.  Oil 

J  AmountthatcanboprotitablyexpendedinfiscalyearendingJune30.1890  1"»,000. «» 
\  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

L    barbor  acts  of  1866  and  1867. 

(3ee  Appendix  O  10.) 

11.  Suwance  River,  Florida. — A  project  for  its  improvement  wa* 
adopted  in  1880.  It  contemplates  the  formation  of  a  channel  ]50  feel 
wide  aud  5  feet  deep,  from  the  Gulf  (through  the  bars  at  the  passes)  a* 
far  up  the  river  as  New  Branford  (Roland's  Blnflf).  From  there toElla 
ville  the  channel  is  to  be  60  feet  wide  and  4  feet  deep. 

Up  to  June  30,  1880,  $17,940  had  been  expended  under  contracts  ii 
dredging  iu  the  east  pass.  A  channel  5,835  feet  long,  60  feet  wide,  nut 
5  feet  deep  at  mean  low  water  had  been  cut. 

By  act  of  August  5,  1886,  $5,000  were  appropriated  for  this  work 
During  the  fiscal  year  ending  June  30,  1887,  the  channel  between  Ne\ 
Branford  aud  Luraville  was  cleared  aud  opened  to  the  full  size  an< 
width,  excepting  at  three  points,  where  the  channel  has  a  mininmn 
width  of  35  feet  aud  depth  of  3  feet.    Work  wasstopped  by  high  watei 

Duriugthe  past  fiscal  year  work  was  confined  principally  to  roel 
blasting  at  Double  Island  and  Strip  Jacket  Shoals,  between  Luravill 
and  New  Branford.  A  channel  has  been  blasted  through  these  shoal 
haviug  au  average  width  of  60  feet  aud  depth  of  4  feet. 

The  work  thus  far  done  has  rendered  navigation  throughout  the  yea 
possible  for  boats  drawing  2  feet  of  water  between  the  mouth  of  tli 
river  and  Luraville,  20  miles  above  New  Branford. 

July  1, 1887,  amount  available  «.   $J,  009.  ( 

July  1,  1888,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,1887    $1,530.97 

July  1,1888, outstanding  liabilities   35.25 

  1,566.' 

July  1, 1888,  balanco  available   443. 

Amount  appropriated  by  act  of  August  11, 1888   15,  OOO. 

Amount  available  for  fiscal  year  ending  June  30, 1889   15,  443. 
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[Amount  (estimated)  required  for  completion  of  existing  project  $17,158.00 

1  Amountthat can  lie  profitably  expeuded  iu fiscal year ending.Juno30, 1800    17, '200. 00 
\  Submitted  in  compliance  wi  th  requirements  of  sections  2  of  river  and 
I   harbor  acts  of  1866  and  1867. 

(See  Appendix  O  11.) 

12.  Removing  sunken  vessels  or  craft  obstructing  or  endangering  naviga- 
tion.— An  examination  made  in  March,  1888,  showed  that  obstructions 
endangering  navigation  existed  at  the  following  points,  viz: 

(1)  Wreck  of  a  Uuited  States  transport,  18  miles  south  of  Palatka. 

(2)  Portion  of  wreck  of  steamer  Maple  Leaf]  15  miles  south  of  J  ackson- 
rOle. 

(3)  Wreck  of  German  brig  near  jetty  chauuel,  St.  John's  River, 
Florida.  Authority  to  take  the  necessary  steps  for  the  removal  of  these 
obstructions,  at  an  estimated  cost  of  $5,890,  was  granted  April  23,  1888. 

On  May  2,  1888,  application  was  made  to  postpone  the  work  of  re- 
moval till  fall.  This  application  was  approved  by  the  Department  on 
May  10,  1888. 

(See  Appendix  O  12.) 

EXAMINATIONS  AND  SURVEYS  FOR  IMPROVEMENT,  TO  COMPLY  WITH 
REQUIREMENTS  OF  THE  RIVER  AND  HARBOR  ACT  OF  AUGUST  5,  1880. 

It  appearing,  after  preliminary  examination  by  the  local  eugineer, 
that  the  localities  were  worthy  of  improvement,  Captaiu  Black  was 
charged  with  and  completed  the  following  surveys,  the  results  of  which 
were  transmitted  to  Congress  and  printed  in  House  Ex.  Doc.  No.  87, 
Fiftieth  Cougress,  first  session  : 

1.  Saint  Augustine,  Florida,  for  a  deep  sea  channel  on  the  outer  bar.— 
i  See  also  Appendix  O  13.) 

2.  Punta  Rassa  Harbor,  Florida.— (Sec  also  Appendix  O  14.) 

IMPROVEMENT  OF  CERTAIN  RIVERS  IN  THE  STATES  OF  FLORIDA, 

GEORGIA,  AND  ALABAMA. 

Officer  in  charge,  Capt.  R.  L.  Hoxie,  Corps  of  Eugineers. 

1.  Apalachieola  River,  Florida. — The  approved  project  for  the  improve- 
ment of  this  river  contemplated  securing  a  channel  100  feet  wide  aud 
6  feet  deep  at  low  water,  by  removing  suags  and  overhanging  trees 
as  well  as  widening  and  straightening  Moccasin  Slough. 

The  improvement  is  completed  as  projected,  the  river  being  in  a  good 
navigable  condition,  and  only  requiring  the  removal  of  the  annual  ac- 
cumulation of  snags  and  overhanging  trees  and  such  work  as  can  be 
done  with  the  amount  of  82,000,  which  has  been  estimated  as  necessary 
annually  for  preserving  the  improvement. 

The  balance  available  and  the  appropriation  asked  for  are  to  be  ap- 
plied to  preserving  the  improvement  by  the  removal  of  obstructions  ac- 
cording to  the  project. 

July  1,  1887,  amount  available  ,   $687.58 

July  1 .  1888,  balance  available   687. 58 

Amount  appropriated  by  act  of  August  11,  1880   2, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1889    2,687. 58 

{Amount  (estimated)  required  for  maiuteuauce  of  existing  project   2,000.00 

Amount  that  can  be  profitably  expended  in  fiscal  yearondiug  June 30, 1890  2, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  P 1.) 
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2.  Apalachicola  Bay,  Florida. — A  bar  existed  at  the  mouth  of  tbe  Ap- 
alacbicola  River,  extending  from  one-half  mile  below  the  town  of  Ap- 
alachicola, Fla.,  to  the  lower  anchorage.  The  minimum  channel  depth 
of  water  over  this  bar  was  3}  feet.  The  plan  of  improvement  was  the 
deepening  of  the  channel  to  Jl  feet  with  a  width  of  100  feet  (see  the 
Aunual  Report  of  the  Chief  of  Engineers  for  1870,  pages  82.'$  and  824). 
at  an  estimated  cost  of  $100,000. 

The  expenditure  of  $00,750.51  of  the  amount  appropriated  for  this 
work  has  resulted  in  a  channel-way  3,035  feet  long,  00  feet  wide,  and  1> 
feet  deep  at  mean  low  water  on  the  18th  of  August,  1887.  To  complete 
the  project  about  150,000  cubic  yards  of  material  remains  to  be  dredged. 

The  results  have  not  been  satisfactory.  It  has  been  thought  that  if 
the  cut  upon  this  bar  could  be  carried  through  ifc  with  one  appropriation 
the  silting  of  the  channel  would  take  place  much  less  rapidly. 


July  1,  1887,  amount  available   $3,223.09 

July  1,  1888,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  1887    $2,980.20 

July  1,  1888,  outstanding  liabilities   10.05 

 2  990. 2."» 


July  1,  1888,  balance  available   227.  44 

Amount  appropriated  by  act  of  August  1 1 ,  1888    20, 000. 00 


Amount  availablo  for  fiscal  year  ending  Juuo  30,  1889    20. 227. 44 


'Amount  (estimated)  required  for  completion  of  existing  project   40,00(1.  oq 

J  Amount  that  can  be  profitably  expended  in  fiscal  yearonding  June  30,1890  40,000.  oi> 
i  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acta  of  1860  and  1807. 

(See  Appendix  P  2.) 

3.  LaO  range  Bayou,  Florida. — The  plan  of  improvement  adopted  was 
made  pursuant  to  an  examination  of  this  bayou  iu  1881,  under  an  aet 
of  Congress  approved  March  3, 1881,  and  contemplates  the  deepening 
of  the  channel  through  the  bayou,  so  as  to  admit  of  the  passage  of  ves- 
sels drawing  4£  feet  at  mean  low  water,  the  work  to  be  done  by  dredg  - 
ing. 

Up  to  June  30,  1888,  there  had  been  expended  ou  this  work  the  sum 
of  $2,000,  allotted  from  the  appropriation  of  $20,000  made  by  an  act  ap- 
proved August  2,  1882,  for  the  improvement  of  the  Choctawkatcb.ee 
River,  Florida,  the  two  improvements  being  closely  related.  The  resul  t 
has  been  to  secure  a  channel  5  feet  in  depth  at  mean  low  water. 

July  1,  1887,  amount  available   $2,  Out).  On 

July  1,  1888,  balance  available   2, 000.  o<  ■ 

Amount  appropriated  by  act  of  August  11, 1888    3, 000.  OO 

Amount  available  for  fiscal  year  ending  June  30,  1*89    5, 000. 1  <j 

(See  Appendix  P  3.) 

4.  Harbor  at  Pensacola,  Florida. — The  plan  of  improvement  adopted 
in  1881  contemplates  dredging  a  channel  300  feet  wide  and  24  feet  deep 
at  mean  low  water  across  the  inner  bar  for  temporary  relief  of  the  nav- 
igation of  this  harbor,  and  the  preservation  of  the  site  of  old  Fort  Me 
Ree,  by  the  construction  of  suitable  works  of  shore  protection,  with  a 
view  to  retaining  this  position  for  defensive  purposes  ami  preventing 
further  changes  in  the  tidal  currents  through  the  continued  abrasion 
of  the  shore  at  this  point. 

The  expenditure  up  to  June  30,  18S8,  of  $213,130.02  has  resulted  it 
obtaining  temporarily  a  channel  120  feet  wide  and  24  feet  deep  at  mea: 
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low  water  across  the  shoal  inside  tbe  bar,  and  in  stopping  the  abrasion 
of  the  shore-line  at  Fort  Mcliee.  This  channel  was  not  maintained  by 
the  tidal  curreuts,  and  on  Juue  30, 1888,  was  reported  to  be  about  22  feet 
in  depth  at  mean  low  water,  showing  no  diminution  in  depth  during  the 
past  year  and  a  gain  of  2.0  feet  over  the  depth  existing  when  the  work 
was  commenced.  The  width  of  this  channel  diminishes  continuously  by 
the  advance  of  the  Middle  Ground  Shoal  upon  its  northern  border. 

An  annual  outlay  will  beuecessary  to  maintain  the  dredged  channel 
until  the  permanent  improvement  of  this  harbor  shall  have  been  author- 
ized by  Congress. 

The  enforced  cessation  of  work  ou  account  of  no  appropriation  for  the 
fiscal  year  ending  June  30,  1888,  has  resulted  in  further  injury  to  the 
jetties  and  the  postponement  of  relief  to  navigation. 


July  1, 1687,  amount  availablo   $11,424.83 

July  1 . 18S8, amount  expended  during  fiscal  \ear,  exclusive  of 

liabilities  outstanding  July  1, 1887.    $9,  .r>f>4. 85 

Jnlv  1,  1>>S8,  outstanding  liabilities  .        C84. 14 

  10,238.99 


Julv  1.  IS-*?,  balance  available   1,183.84 

Amount  appropriated  by  act  of  August  11, 188-8   35, 000. 00 


Amount  available  for  fiscal  year  ending  June  30, 1889    36, 183. 84 


/"Amount  (estimated)  required  for  completion  of  existing  project   23,000.00 

J  Amount  that  cau  be  profitably  expended  in  fiscal  year  ending  Juno  30, 1890  25, 000.00 
I  .Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
[    harbor  acts  of  1800  and  1807. 

(  See  Appendix  P  4.) 

5.  Choctaichatchee  River,  Florida  and  Alabama. — The  present  plan  of 
improvement  wtis  adopted  in  1872  and  modified  in  1880,  pursuant  to  an 
examination  made  under  the  act  of  March  3, 1870.  It  contemplates  the 
improvement  of  the  river  from  its  mouth  to  Newton,  Ala.,  an  estimated 
distance  of  252  miles,  so  as  to  obtain  a  low-water  navigable  channel 
from  its  mouth  to  Geneva,  and  a  navigable  high-water  channel  from 
Geneva  to  Newton,  Ala. 

The  expenditure  up  to  June  30,  1888,  of  $S4,788.S4,  has  resulted  in 
giviug  a  navigable  channel  at  mean  low  water  from  the  mouth  of  the 
river  to  Geneva,  and  a  partially  improved  channel  from  Geneva  to  Pates 
Creek,  a  distance  of  25  miles  (12  miles  below  Newton,  Ala.). 


July  1,  18*7,  amount  availablo   $5,2*4.93 

July  1,  188*,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  Jnlv  1, 1887    $3,073.82 

July  1.  1^8,  outstanding  liabilities   276. 39 

  3,330.21 


-lolv  1 .  1388,  balance  available   1, 934. 77 

Amount  appropriated  by  act  of  August  11,  188-4   10, 000.  00 


Amount  available  for  fiscal  year  ending  June  30, 1839   11,934.77 


f  Amonnt  (estimated  )  required  for  completion  of  existing  project   25, 832.  00 

i  Amount  that  can  be  profitably  expended  in  fiscal  yearending  Juno  30,  1890    15, 000. 00 
,  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
lv    harbor  act*  of  1800  and  18G7. 

(See  Appendix  P  5.) 

G.  Uxcambia  and  Conecuh  Hirers,  Florida  and  Alabama. — The  plan  of 
improvement  for  this  river,  adopted  pursuant  to  partial  examinations 
amd  surveys  made  in  1878  and  1879,  contemplates  the  removal  of  snags 
and  sunken  logs  aud  other  obstructions  from  the  channel,  closing  cut- 
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offs  and  cutting  through  rock  shoals  from  the  mouth  of  the  river  ii 
Pensacola  Bay  to  Iudian  Creek,  an  estimated  distance  of  273  miles.  f<> 
the  purpose  of  facilitating  the  movement  of  timber  down  the  river  afford 
ing  at  the  same  time  facilities  for  steam  boat  navigation. 

The  expenditure  up  to  June  30,  1S88,  of  $45,325.28  has  resulted  ii 
dredging  a  channel  through  the  bar  at  the  mouth  of  the  river,  and  i 
the  removal  of  obstructions  to  navigation,  so  that  at  the  present  tim 
the  river  is  navigable  at  ordinary  stages  for  steam-boats  drawing  5.V  fee 
of  water  from  Ferry  Pass  to  Skinner's  Landing,  a  distance  of  17  mile- 
and  for  boats  drawing  3  feet  to  the  Alabama  State  line. 

July  1,  1887,  amount  available   f9.  855. .' 

Receipts  from  sale  of  fuel  to  officers   2S.I 

0.  •rT-v  < 

July  1,  1888,  amouut  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1, 1887   $6,067.  00 

July  1, 1889,  outstanding  liabilities   471).  74 

?    6,540.: 

July  1,  1888,  balance  available   3, 331. 1 

Araonut  appropriated  by  act  of  August  11,  1888   10, 000.  < 

Amouut  available  for  fiscal  year  ending  June  30,  1889   VS,  331. ! 

(Amount  (estimated)  required  for  completion  of  existing  project   25,4l>>.  < 

J  Amount  t  hat  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1890  15,000.  < 
"\  Submitted  in  compliance  with  requirements  of  sections  2of  river  and 

t    harbor  acts  of  1866  and  1*67. 

(See  Appendix  P  G.) 

7.  Oconee  River,  Georgia.— The  State  of  Georgia  has  expended  aboi 
835,000  for  the  improvement  of  this  river.  The  first  examination  mat 
by  authority  of  the  United  States  was  in  1874,  and  a  plan  of  iuiprov 
ment  was  subsequently  adopted  which  contemplated  the  removal  of  lo< 
and  snags  from  the  channel  and  cutting  through  rock-reefs  where  ne 
essary,  in  order  to  secure  a  depth  of  about  3  feet  at  low  water  from  tl 
mouth  of  the  river  to  Milledgovillo,  Ga.  The  result  of  the  work  doi 
up  to  Juue  30,  1888,  has  been  to  enable  steam  boats  navigatiug  th 
river  to  run  on  a  stage  of  water  4  feet  lower  than  that  at  which  navig 
tiou  was  possible  before  the  improvement,  but  it  has  not  been  possib 
to  maintain  this.  On  May  23, 1888,  a  steam  snag-boat  for  joint  use  up< 
this  river  and  theOcmulgee  was  completed  and  delivered  to  the  UuiU 
States  under  contract  with  Messrs.  M.  A.  Sweeney  &  Bro.,  of  Jeft'erso 
ville,  Ind.,  immediately  equipped  for  service  and  placed  at  work  on  tl 
Oconee. 

July  1,  18«7,  amount  available   $7,  77k 

July  1,  1868,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  1887   £5, 661. 09 

Julv  1,  18^8,  outstanding  liabilities   388.93 

  6.  050. 

July  1,  18"?8,  balance  available   1,720. 

Amount  appropriated  by  act  of  August  11,  1888    12,  500. 

Amount  available  for  fiscal  year  ending  June  30,  1889   14,  22t5. 

Amount  (estimated)  required  for  completion  of  existing  project   55,  000. 


Amount  that  can  bo  profitably  expended  in  fiscal  year  ending  J  une  30, 1890   20,  000. 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  184)6  and  1867 . 

(See  Appendix  P  7.) 
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8.  Ocmulyee  River,  Georgia. — The  present  plan  of  improvement  is 
based  upon  an  examination  made  in  1875,  when  the  obstructions  were 
found  to  be  snags,  sand  and  gravel  bars,  rock -reefs,  overhanging  trees, 
and  submerged  rafts,  in  a  shitting  and  tortuous  chaunel,  with  a  varyiug 
depth  ot  from  22  inches  to  4  feet  at  low  water.  The  project  for  the  im- 
provement of  the  river  contemplates  the  removal  of  these  obstructions. 

The  expenditure  up  to  June  30,  1888,  of  $02,533.72  has  resulted  in 
securing  a  good  uavigable  chaunel  at  low  water  between  Hawkiusville 
and  the  junction  of  the  Oconee,  while  many  of  the  more  serious  obstruc- 
tions have  been  removed,  but  it  has  not  been  possible  to  maintain  this. 
On  May  23, 1888,  a  steam  snag-boat  for  joiut  use  upon  this  river  and  the 
Oconee  was  completed  and  delivered  to  the  United  States  under  con- 
tract with  Messrs.  M.  A.  Sweeney  &  Bro.,  of  Jeffersonville,  Ind.,  imme- 
diately equipped  for  service  and  placed  at  work  on  the  Oconee. 

July  1,  18*37,  amount  available   $6, 93C.  78 

July  1,  1*88,  amount  expended  during  tiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  1887   $4,970.50 

July  1.  18-8,  outstanding  liabilities   82.45 

  5, 052. 95 

Julv  1,  1888,  balance  available   l,8r?3.83 

Amonnt  appropriated  by  act  of  August  11,  1888   15, 000.  (JO 

Amount  available  for  fiscal  year  ending  June  30, 1889    10, 883. 83 

Amount  (estimated)  required  for  completion  of  existing  project   55,500.00 

;  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1890  20,000. 00 
•  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
{    harbor  acts  of  1866  and  1867. 

(See  Appendix  P  8.) 

9.  Flint  River,  Georgia. — The  present  project  for  the  improvement  of 
this  river  was  adopted  in  1873  and  modified  in  1880,  the  object  of  the 
original  project  being  to  afford  a  channel  100  feet  wide  and  3  feet  deep 
at  ordinary  low  water  from  its  mouth  up  to  Albauy,  Ga.,  and  of  the 
modification  to  improve  for  high- water  navigation  that  portion  of  the 
river  between  Albany  and  Montezuma.  The  river  before  the  improve- 
ment was  commenced  was  only  navigable  at  low  water  from  its  mouth 
up  to  Bainbridge,  and  even  that  portion  was  narrow,  crooked,  and  dan- 
gerous. The  expenditure  up  to  June  30,  1888,  of  $113,917.23  has  re- 
sulted in  obtaining  a  high-water  channel  from  its  mouth  up  to  Albauy 
and  a  low-water  channel  of  the  projected  depth  from  its  mouth  up  to 
Blue  Spring  Shoal,  about  4  miles  below  Albany;  also  a  partially  com- 
pleted high- water  channel  over  that  portion  of  the  river  between  Al- 
bany and  Montezuma. 

July  1,  1887,  amount  available  $12,403.28 

Julv  1,  1888,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1.  18S7    $9,290.75 

Julv  1,  188*,  outstanding  liabilities   834.22 

 ■  10,124.97 

Juiv  1,  18?8,  balance  available   2,278.31 

Amount  appropriated  by  act  of  August  11,  1888    20, 000. 00 

Amonut  available  for  fiscal  year  euding  Juue  30,  1889   22,278.31 

''Amount  (estimated)  required  for  completion  of  existing  project   63,000.00 

J  Amount  that  cau  be  profitably  expended  in  fiscal  yearonding  June  30, 1890  30,000.00 
j  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
t    harbor  acts  of  18-36  and  1367. 

i  See  Appendix  P  10.) 
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10.  Coosa  River,  Georgia  and  Alabama.— A  plan  was  adopted  in  187.3 
to  provide  a  channel  not  less  than  SO  feet  wide  and  :*  feet  deep  at  low 
water  between  Rome,  Ga.,  and  the  Selma,  Kome  and  Dalton  Railroad 
Bridge,  an  estimated  distance  of  236  miles,  increasing  the  depth  over 
the  lesser  rock  shoals  and  over  sand  and  gravel  bars  by  excavations  and 
by  works  of  contraction,  and  overcoming  the  more  serious  obstructions 
by  the  construction  of  locks  and  dams. 

'The  expenditure  up  to  June  30,  1S8S,  of  $4G1. 155.50  has  resulted  in 
securing  a  fair  navigable  channel  from  Rome,  Ga.,  to  Greensport,  Ala., 
and  has  nearly  completed  the  work  of  improvement  to  the  Coosa  River 
coal-fields. 


July  1,  1837,  amount  available   $23. 991).  52 

July  1.  1888,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  Julv  1,  1887  $21, 455.  02 

July  1,  1888,  outstanding  liabilities   1,003.52 

  23,  05*.  54 


July  1,  1888,  balance  available   940. 98 

Amount  appropriated  by  act  of  August  11,  1888    60,  000.  DO 


•  Amount  available  for  fiscal  year  ending  June  30,  1889   GO,  940. 9? 


"Amount  (estimated)  required  for  completion  of  existing  project,  subject 

to  revision   234,  400.  0»» 


•  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1S90  100,  000.  On 
Submitted  in  compliance  With  requirements  of  sectious  2  of  river  and 
j,    barbor  acta  of  18(56  and  1*67. 

(See  Appendix  P  11.) 

11.  Chattahoochee  River,  Georgia  and  Alabama. — The  preseut  plan  of  im- 
provement (adopted  iu  1873)  contamplates  a  low- water  chaunel  4  feet 
in  depth  and  100  feet  in  width  from  Columbus,  Ga.,  to  Chattahoochee, 
Fla.,  a  distance  of  162*  miles,  by  the  removal  of  snags  and  other  ob- 
structions from  the  channel  and  overhanging  trees  from  the  banks  by 
the  excavation  of  rock  shoals  and  by  works  of  contraction. 

The  expenditure  up  to  June  30,  1888,  of  $220,134.04  has  resulted  iu 
securing  a  fair  navigable  channel  between  Chattahoochee  and  Eufatila 
at  all  seasons  of  the  year,  and  between  Eufaula  aud  Columbus  at  all 
times,  except  during  the  prevalence  of  extreme  low  water.  The  limited 
anuual  appropriations  for  this  improvement  have  not  been  sufficient  to 
maiutain  the  works  of  contraction  constructed,  nor  to  extend  or  modify 
them  as  required. 


July  1,  1887,  amount  available   $16,504.  67 

July  1,  1838,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  Julv  1,  1887  $13,620.50 

July  1,  1888,  outstanding  liabilities   554.27 

 14,174.7: 

— »  

July  1,  1888,  balance  available   2,  329.  9i 

Amount  appropriated  by  act  of  August  11,  1888   2d,  OOQ.  Ot 


Amount  available  for  fiscal  year  ending  June  30,  1899   22,  3-29.  lh 


f  Amount  (estimated)  required  for  completion  of  existing  project   112, 300.  0< 

J  Amount thatcau  bo  profitably  expeuded  in  fiscal  year  ending  June  3D, 1690   40, 000.  0< 
I  Submitted  iu  compliance  with  requirements  of  sections  2  of  river  and 
I     harbor  acts  of  18*H»  and  1867. 

(See  Appendix  V  12.) 

12.  Tallapoosa  River,  Alabama. — The  plau  of  improvement  adopter 
pursuant  to  an  examination  and  partial  survey  of  this  river,  made  undei 
an  act  of  Congress  approved  June  14,  1880,  con  tern  plated  obtaiuinir  : 
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gable  channel  from  the  mouth  of  the  river  to  the  foot  of  Tallassee 
Is,  '1  miles  below  the  town  of  Tallassce,  a  distance  of  48  miles, 
li  a  least  depth  of  3  feet  and  a  width  of  GO  feet  at  low  water,  by  the 
removal  of  logs  and  snags  from  the  channel,  catting  overhanging  trees 
iiom  the  banks,  excavating  the  prescribed  channel  through  ceitain  roek- 
:»  •'!>.  and  removing  certain  sand  and  gravel  bars  by  works  of  contrac- 
tion and  by  dredging. 

The  expenditure  up  to  June  30,  1888,  of  $30,700.8(3  has  resulted  in 
clearing  out  all  logs  and  snags  from  the  river  channel  and  improving 
one  of  the  rock-reefs,  so  as  to  admit  of  navigation  at  a  moderate  stage 
of  water  for  a  distance  of  48  miles  from  the  mouth  of  the  river. 


Jolr  1,         aniouut  available   $."», 438. 67 

July  1,  lcr*?8,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  lds7  $3,  Gil.  .">;{ 

Jalv  1,  I8AJ,  outstanding  liabilities   520. 13 

  4,131,68 


July  1.  1888,  balance  available   1,296.99 

Amount  appropriated  by  act  of  August  11, 1888   7,  500.  00 


Amount  available  for  liscal  year  ending  June  30,  1889    8. 790. 99 


Amount  that  can  be  profitably  expended  in  fiscal  vear  ending  June  30,181k), 
for  maintenance   5, 000. 00 


i  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
I    harbor  acta  of  I80G  aud  1807. 

(See  Appendix  P  13.) 

13.  Cahaba  River,  Alabama.—  Under  the  act  of  Congress  approved 
June  23,  1874,  and  an  act  approved  June  14,  1880,  examinations  and  a 
partial  survey  of  this  river  were  made  in  1874  and  in  1881),  pursuant  to 
which  the  present  plan  of  improvement  was  adopted.  This  contem- 
plates a  channel  00  feet  wide  and  3  feet  deep  at  low  water  from  the 
mouth  of  the  river  to  Centreville,  Ala.,  a  distance  of  88  miles,  by  re- 
moving logs  and  snags  from  the  channel,  cutting  overhanging  trees 
from  the  banks,  protecting  caving  banks  from  further  erosion,  remov- 
ing rock-reefs,  gravel-bars,  and  sand-bars  by  excavation,  and  by  works 
of  contraction  ami  widening  the  narrow  portions  of  the  river,  all  at  cer- 
tain specified  points. 

The  ex|wndituro  up  to  June  30,  1888,  of  $29,G98.15,  has  resulted  in 
clearing  the  river  channel  of  logs  and  snags  and  removing  overhanging 
trees  frpm  the  mouth  of  the  river  to  Centreville,  and  in  maintaining 
this  degree  of  improvement  up  to  the  close  of  the  fiscal  year  ending 
June  30,  1886.  Since  that  time  no  work  has  been  done  because  of  the 
proviso  in  the  river  and  harbor  act  approved  August  f>,  1880,  that  "no 
part  of  said  sum  ($7,500  appropriated  for  this  work)  shall  be  expended 
until  the  officer  in  charge  shall  have  reported  that  the  railroad  and 
other  bridges  across  said  river  have  been  provided  with  good  and  sufti- 
aeot  draw  openings."  These  bridges  continue  to  obstruct  the  naviga 
uon  of  the  river,  not  having  been  provided  with  draw  openings.  The 
working  plant  of  the  Cahaba  Kiver  has  been  transferred  to  the  Escam- 
bia and  Conecuh  improvement.  Legislation  is  recommended  to  remove 
these  obstructing  bridges. 

It  is  proposed  to  apply  the  amount  on  baud  and  the  appropriation 
asked  for  to  the  removal  of  logs  and  snags  from  the  chauuel  and  over- 
hanging trees  from  the  banks  ami  to  the  progressive  improvement  of 
the  river  channel  in  conformity  with  the  modified  project  which  is  given 
n  the  letter  of  transmittal  herewith,  provided  the  existing  legal  impedi- 
ments to  the  progress  of  this  work  shall  be  removed. 
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July  1,1887,  amount  available   $7, 601.  Ho 

July  1,  1888,  balance  available   7,801.85 

(  Amount  (estimated)  required  for  completion  of  existing  project   157,500.00 

J  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1890  20, 000. 00 
\  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
L    harbor  acts  of  1866  and  1867. 

(See  Appendix  P  14.) 

14.  Alabama  Eivery  Alabama. — The  plan  of  improvement  adopted  pur- 
suant to  an  examination  and  partial  survey  of  this  river  made  under  au 
act  of  Congress  approved  March  3,  1875,  contemplated  obtaining  a 
channel  200  feet  in  width  and  4  feet  in  depth  at  low  water  from  the  mouth 
of  the  Alabama,  50  miles  above  Mobile,  to  Wetumpka,  Ala.,  a  distance 
of  323  miles,  by  the  removal  of  snags,  logs,  etc.,  from  the  channel,  cut- 
ting overhanging  trees  from  the  banks,  protecting  caving  banks  from 
further  erosion  and  removing  rock-reefs,  gravel  and  sand  bars  by  blast- 
ing, dredging,  and  works  of  contraction  at  certain  specified  points  of 
the  river.   The  expenditure  up  to  Juue  30,  1688,  of  $142,712.56  has  re- 
sulted in  clearing  the  river  channel  from  its  mouth  to  Wetumpka  of  all 
logs  and  snags  obstructing  navigation,  aud  in  maintaining  this  degree  of 
improvement.    Works  of  contraction  have  been  constructed  to  a  lim- 
ited extent,  but  it  has  not  been  practicable,  with  the  funds  available, 
to  keep  them  in  repair  nor  to  extend  them  or  modify  them  as  required. 
For  several  years  past  operations  have  been  almost  exclusively  con 
fined  to  the  removal  of  snags  from  the  channel.    Since  the  commence- 
ment of  work  in  1878,  the  removal  of  10,660  of  these  obstructions  has 
been  reported. 

July  1,  1887,  amount  available   $10,091.  f>? 

July  1,  1888,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1, 1887   $7,804. 13 

July  1,  1888,  outstanding  liabilities   639. 21 

  8,443.".U 

July  1,  1888,  balance  available   '  1,648.2:! 

Amount  appropriated  by  act  of  August  11,  1888    20, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1889   21,  648.  23 

/Amount  (estimated)  required  for  completion  of  existing  project   6C»,  000. 0( 

J  Amount  that  cau  be  profitably  expended  in  fiscal  year  ending  Jane  30, 1890   40,  000.  (X 
]  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
t   harbor  acts  of  1866  and  1867. 

(See  Appendix  P  15.) 

15.  Removing  sunken  vessels  or  craft  obstructing  or  endangering  naviga 
Hon. — Under  authority  of  the  Secretary  of  War,  proposals  were  in  vitetl 
for  the  removal  of  the  wreck  of  the  ship  Bride  of  Lome  from  the  en 
trauce  to  Pensacola  Harbor,  Florida,  and  a  contract  awarded  Angus 
19,  1887,  at  a  total  compensation  of  $2,995. 

The  contractor  claims  that  the  work  has  been  completed.  But  j 
fragment  of  wreck  still  remains  at  a  distance  of  about  458  feet  from  tb< 
position  of  the  ship.  The  officer  in  charge  being  of  opinion  that  it  i 
part  of  the  same,  payment  has  been  suspended  pending  the  derision  o 
this  question. 

Under  authority  of  the  Secretary  of  War,  proposals  were  iuvited  fa 
the  removal  of  the  bark  Laigia,  sunk  near  Quarantine  Station,  Pens;i 
cola  Harbor,  aud  a  contract  awarded  at  a  total  compensation  of  &95( 

The  work  has  been  completed  and  the  contractor  paid  iu  full. 

The  removal  of  these  wrecks  will  greatly  benefit  the  commerce  of  th 
port. 

(See  Appendix  P  16.) 
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EXAMINATIONS  AND  SURVEYS  FOR  IMPROVEMENT,  TO  COMPLY  WITH 
REQUIREMENTS  OF  THE  RIVER  AND  HARBOR  ACT  OF  AUGUST  5, 188G. 

Under  the  provisions  of  section  0  of  the  river  and  harbor  act  approved 
August  5,  1£8G,  Captain  Hoxie  was  charged  with  resurvey  of  outer  and 
inner  bars  at  Pensacola,  Fla.,  which  has  not  yet  been  completed  owing 
to  insufficient  amount  of  the  allotment  practicable  for  this  purpose 
from  the  appropriation  for  examinations  and  surveys  made  by  the  act. 
The  officer  in  charge,  in  a  communication  to  this  office  dated  March  7. 
1888,  recommended  a  specific  appropriation  of  $~»,000  for  the  purpose 
of  making  proper  survey  and  examination  at  this  locality,  and  his  com 
munication  was  transmitted  to  Congress  from  the  War  Department 
March  15,  1888,  aud  printed  as  House  Ex.  Doc.  No.  226,  Fiftieth  Con- 
gress, first  session.    (See  also  Appendix  P  17.) 

IMPROVEMENT  OF  THE  HARBOR  OF  MOBILE,  OF  WARRIOR,  TOMBIG- 
BEE,  AND  BLACK  WARRIOR  RIVERS,  ALABAMA,  AND  OF  CERTAIN 
RIVERS  IN  MISSISSIPPI — IMPROVEMENT  OF  CHANNEL  TO  BILOXIBAY. 

Officer  in  charge,  Maj.  A.  N.  Damrell,  Corps  of  Engineers. 

1.  Mobile  Harbor,  Alabama. — The  present  project  for  the  improvement 
of  this  harbor  was  adopted  in  March,  1880,  the  object  being  to  afford 
a  chanuel  of  entrance  irom  the  Gulf  of  Mexico  to  the  city  of  Mobile  of 
200  feet  width  and  not  less  than  17  feet  depth  at  mean  low  water. 

The  channel  had  originally  a  minimum  depth  of  5i  feet  through  Choc- 
taw Pass  and  8  feet  in  Dog  Kiver  Bar. 

This  was  deepened  by  dredging,  under  appropriations  from  182G  to 
1S32  of  $228,830.08,  to  10  feet  through  both. 

In  1860  the  channel  in  Choctaw  Pass  had  shoaled  to  7£  feet 

From  1870  to  1878  the  chanuel  was  deepened  by  dredging  to  13  feet, 
under  appropriations  amounting  to  $401,000. 

On  the  present  project  the  amount  expended  to  June  30,  1887,  is 
$747,561.10,  and  resulted  in  obtaining  a  channel  with  a  minimum  width 
of  140  feet  and  a  maximum  width  of  300  feet,  a  minimum  depth  of  17 
feet  and  a  maximum  depth  of  23  feet. 

The  amount  expended  dnring  the  fiscal  year  ended  June  30,  1888,  is 
*:.\2S1.06,  and  was  used  in  construction  of  pile  clusters  to  mark  dredged 
rhanuel,  care  and  preservation  of  boats  aud  property,  aud  in  making 
an  examination  to  ascertain  condition  of  dredged  channel  in  June,  1888, 
there  not  being  sufficient  money  available  to  accomplish  anything  on 
the  improvement. 

The  channel  has  shoaled  so  that  now  the  minimum  depth  is  14  feet 
and  maximum  23  feet. 

The  act  of  August  11,  1888,  making  appropriation  for  this  harbor, 
provides  for  continuing  the  improvement  on  enlarged  project  for  secur- 
ing a  channel  23  feet  deep  and  280  feet  wide.  This  channel  was  esti- 
mated to  cost  $1,500,000.  (See  Annual  Report  of  the  Chief  of  Engineers 
for  1885,  page  1374.) 

The  amoant  available  aud  appropriation  asked  for  is  to  be  applied  to 
continuing  the  improvement  in  accordance  with  the  modified  project. 


hi\r  1,  1*37,  amonut  available   $2,438.90 

July  1,  1388,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,  1887    2,281.06* 


Jaly  1, 1838,  balance  available   157.  84 

Amoant  appropriated  by  act  of  August  11,  1888    250,000. 00 


Amount  available  for  fiscal  year  ending  June  30,  1889    250, 157. 84 
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f  Amount  (estimated)  required  for  completion  of  existing  project  $1,250,000.00 

Amount  that  can  bo  profitably  expended  in  fiscal  year  ending  June  30, 

{     1890   500,  OX).  00 

|  Submitted  in  compliance  with  requirements  of  sections  ~  of  river  and 
^    harbor  acts  of  1666  and  1867. 

(See  Appendix  Q  1.) 

2.  Black  Warrior  River,  Alabama  J'rom  Tuscaloosa  to  Daniels  Creel.— 
The  present  project  for  the  improvement  of  this  sectiou  of  the  river  was 
adopted  in  1880,  the  object  being  to  afford  a  water-way  for  the  transpor- 
tation of  coal  in  barges  from  the  Warrior  coal  fields  to  the  Gnlf  of 
Mexico. 

The  present  natural  channel  is  only  navigable  during  very  high  water, 
and  is  even  then  extremely  dangerous. 

The  amount  expended  to  June  30,  1887,  was  $5,150.02,  and  resulted 
in  completion  of  a  survey  for  preparation  of  plans  and  estimates  for 
doing  the  work,  the  final  adoption  of  plans,  and  in  commencing  a  sur- 
vey for  purchase  of  lands  for  lock-sites,  etc. 

The  amount  expended  during  the  fiscal  year  ending  June  30,  1888,  is 
$0,495.33,  and  resulted  in  completing  the  survey  for  purchase  of  land 
for  lock  sites,  etc.,  and  in  making  preparations  for  commencing  the  work 
of  constructing  Lock  No.  1  by  hired  labor  and  purchase  of  materials  by 
contract  as  far  as  possible. 

After  careful  revision  by  the  oflicer  in  charge,  the  estimate  of  the  cost 
of  this  improvement  has  been  increased  to  8741. G70. 

The  amount  available  and  that  asked  for  will  bo  applied  to  the  con- 
struction of  the  locks  and  dams,  beginning  with  Lock  No.  1. 

July  1,  18**7,  amount  available  1101,099.98 

July  1.  1888,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  .In ly  1,  1887  '.   6,  495.  3:: 

July  1,  1838,  balance  available   94,604.(i'« 

Amount  appropriated  by  act  of  August  11,  1888   100,000.00 

Amount  available  for  fiscal  year  endiug  June  30,  1889   194,604.6*1 


(  Amount  (estimated)  required  for  completion  of  existing  project   539, 4*20.  CM 

J  Amount  t  hat  can  be  prolitably  expended  in  fiscal  yearending  June  30,1890  3C0, 000.  V 
\  Submitted  in  compliance  with  requirements  of  sections  V  of  river  and 
I    harbor  acts  of  18H6  and  18(57. 

(See  Appendix  Q  2.) 

3.  Warrior  and  Tombigbee  rivers  Alabama,  and  Mississippi. — a.  War- 
rior River,  Alabama.— The  present  project  for  the  improvement  of  thil 
river  was  adopted,  in  1875,  the  object'  being  to  obtain  a  channel  4  feet 
deep  and  80  feet  wide  at  ordinary  low  water  from  its  junction  with  thi 
Tombigbee  up  to  Tuscaloosa. 

The  channel  at  that  time  was  not  navigable  at  low  water  and  wa> 
much  obstructed  at  a  medium  stage. 

The  amount  expended  to  June  30,  1887,  was  about  $09,145.42  (exac 
figures  can  not  be  given  for  the  years  1875-1882,  inclusive;  the  appro 
priation  was  made  for  the  Warrior  and  Tombigbee  rivers  jointly,  with 
out  any  special  allotment  for  each,  and  therefore  no  separate  accoun 
was  kept),  and  resulted  in  obtaining  a  channel  safely  and  easily  nuvi 
gable  at  a  stage  of  water  fully  3  feet  lower  than  was  formerly  prnctica 
ble,  enabling  boats  of  3  feet  draught  to  run  when  the  water  is  1  too 
above  ordinary  low  water. 

The  amount  of  810,910  was  expended  during  the  fiscal  year  eudin^ 
June  30,  18S8,  in  a  survey  of  tho  river  and  the  preservation  of  the  im 
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provement  previously  made  of  42  miles  of  river  from  a  poiiit  one-half  mile 
ibove  the  mouth  to  a  point  one-half  mile  below  Millwood. 

Jalyl,  1S*7,  amount  available   $17,242.90 

hW  1,  amount  expended  dnrJng  fiscal  year,  exelusivo  of  liabilities 

(mt&Uwliug  July  1,  1887   16, 940. 00 

July  1 ,  18S8,  balance  available   302.  96 

.'.aonut  appropriated  by  act  of  August  11, 1888   18,000.00 

Amount  available  for  fiscal  year  ending  Juuo  30,  1*89   18,302.90 

[Amount  (estimated)  required  for  completion  of  existing  project   16,714.62 

I  Amount  ibat  can  be  profitably  expended  in  fiscal  year  ending  J  une  30, 1890  17, 000. 00 
Submitted  iu  compliance  with  requirements  of  sections  2  of  river  and 
I  harbor  acts  of  1600  and  1867. 

(See  Appendix  Q  3.) 


b.  Tombigbce  River,  Alabama,  from  ]Yalkcry8  Bridge  to  Fulton. — This 
is  a  new  work.  To  comply  with  the  requirements  of  the  river  and  har- 
Nor  act  of  August  5, 1886,  a  preliminary  examination  and  survey  were 
made  of  the  "Tombigbee  River  to  ascertain  what  improvement  is  nec- 
essary to  make  said  river  continuously  navigable  from  Vienna,  Ala., 
to  Walker's  Bridge,  Mississippi,"  and  the  report  thereon  accompanies, 
ibis  report  as  Appendix  Q  10. 

The  proposed  improvement  contemplates  the  removal  of  snags  and 
overhanging  trees  to  obtain  a  high  water  channel  from  Walker's  Bridge 
to  the  mouth,  at  an  estimated  cost  of  $11,000. 

The  river  and  harbor  act  of  August  11,  1888,  appropriates  $4,000  for 
this  work,  and  a  further  sum  of  $4,000  may  be  profitably  expended  in 
^ntinuing  it  during  the  fiscal  year  ending  June  30,  1890. 

A-aonnt  appropriated  by  act  of  August  11,  1888   $4, 000. 00 

.'Amount  (estimated)  required  for  completion  of  existing  project   7, 000. 00 

Amount  that  can  be  profitably  expended  iu  fiscal  year  ending  June  30,1890  4,000.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

[  harbor  acts  of  1866  and  1867. 

t.  Tambigbce  Hirer  from  Fulton  to  Vienna. — The  project  for  the  im- 
provement of  the  river  between  Columbus  and  Fulton  was  adopted  in 
1873,  the  object  beiug  to  give  a  good  high- water  navigation  throughout 
hj  the  removal  of  snags  and  overhanging  trees. 

The  channel  before  improvement  was  not  navigable  at  all  from  Ful- 
ton down  to  Cotton  Gin  Port.  From  Cotton  Gin  Port  down  to  Aber- 
o>ent  about  35  miles,  it  was  navigable  for  small  barges  carrying  about 
125  bales  of  cotton.  From  Aberdeen  to  Columbus,  about  G5  miles,  nav- 
igation was  difficult  when  the  river  was  12  feet  above  ordinary  low 
"ater. 

The  project  for  the  improvement  of  the  portion  of  the  river  between 
'  olnmbus  and  Vienna  was  adopted  in  1879,  the  object  being  to  afford 
*  channel  of  navigable  width  3  feet  deep  during  ordinary  low  water. 

Before  the  improvement  was  commenced  the  channel  was  much  ob- 
'tructed  by  snags  and  overhanging  trees,  aud  there  was  only  1  foot  of 
*ater  on  some  of  the  bars  during  ordinary  low  water. 

Th<*  amount  expended  to  June  30,  1887,  was  about  $7i},098.7G  (exact 
iznr&i  can  not  be  given  for  reasons  stated  in  Warrior  River  Report), 
»*i  resulted  in  the  completion  of  the  proposed  improvement  (during 
4fi  year  1SSG  in  preservation  of  improvement  already  obtained)  of  that 
•tfion  of  the  river  from  Fulton  down  to  Columbus,  and  in  giving  such  a 
►fcannel  from  Columbus  down  to  Vienna  that  navigation  was  possible 
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on  a  2-foot  rise  for  bouts  drawing  3  feet,  and  the  accomplishment  of 
over  one-half  of  the  work  projected. 

The  amount  of  $6,552.62  was  expended  during  the  fiscal  year  eudiug 
June  30,  1888,  aud  resulted  in  the  preservation  of  the  improvement 
previously  made  by  contract  of  25  miles  of  the  river  from  Rodgers 
Fields  to  Hancocks. 

v  The  amount  available  and  the  appropriation  asked  for  are  to  bo  ex- 
pended in  continuing  the  improvement  as  projected,  and  it  is  expected 
will  complete  it. 


July  1,  1887,  amount  available   $7, 451. 29 

July  1,  1888,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  Jnly  1,  1887   6,652.62 


July  1,  1888,  balance  available   898. 07 

Amount  appropriated  by  act  of  August  11,  1888   C,  500.  OO 


Amount  available  for  fiscal  year  ending  June  30,  1889   7, 398.  G7 


(See  Appendix  Q  3.) 

d.  Tombigbee  River,  befoic  Vienna. — The  project  for  the  improvement 
of  this  portion  of  the  river  was  adopted  in  1879,  the  object  being  to  afford 
a  channel  of  navigable  width  and  4  feet  depth  at  ordinary  low  water  fron  i 
the  mouth  up  to  Demopolis,  and  3  feet  deep  from  Demopolis  up  to  Vi- 
enna. 

Before  the  improvement  was  commenced  the  river  was  navigable  from 
the  mouth  up  to  Bladen  Springs,  143  miles  above  Mobile,  during  the 
entire  year,  but  was  obstructed  by  snags.  From  Bladen  Springs  up  to 
Demopolis,  243  miles  above  Mobile,  navigation  was  suspended  about 
two  months  yearly  during  low  water. 

From  Demopolis  up  to  Vienna  the  channel  was  much  obstructed  by 
snags  and  overhanging  trees,  and  the  water  was  so  shoal  on  the  barn 
that  navigation  was  only  attempted  on  a  considerable  rise.  A  railroad 
bridge  at  Jones's  Bluff  also  gave  considerable  trouble. 

The  amount  expended  to  June  30,  1887,  was  about  $93,096.51)  (exaet 
figures  can  not  be  given,  for  reasons  stated  in  Warrior  River  report), 
and  resulted  in  obtaiuing  an  unobstructed  channel  with  3  feet  depth  ot* 
water  from  the  mouth  up  to  Tompkins  Bluff,  197  miles  above  Mobile, 
with  2  feet  depth  up  to  Kirkpatrick's,  L'GO  miles  above  Mobile,  and  1 
foot  depth  (all  at  ordinary  low  water)  up  to  Vienna,  and  in  defraying 
expense  of  watching  and  caring  for  the  public  property,  and  on  a  sur- 
vey. A  considerable  portion  of  the  sum  has  been  used  in  preservation 
of  the  improvement  previously  made. 

The  amount  expended  during  the  fiscal  year  ending  June  30,  1888,  ics 
$10,762.72,  and  resulted  in  the  preservation  of  the  improvement  of  47^ 
miles  of  river  between  Bee  Tree  Bar  and  Singleton  by  contract. 

The  amount  available  and  the  appropriation  asked  for  are  to  be  ex- 
pended in  continuing  the  improvement  according  to  t  he  project  adopted  , 
and  will  probably  complete  it. 


July  1,  1887,  amount  available    $10, 8G4.  S>*h 

July  1,  1888,  amount  expended  during  liHcal  year,  exclusive  of  liabilities 
outstanding  July  1, 1887   10, 7G2. 


July  1,  1888,  balance  available   10*>.  i>^- 

Amount  appropriated  by  act  of  August  11,  1888   G,  000.  Or 


Amount  available  for  fiscal  year  ending  J une  ;«),  1HH9   C.  10*2.  x»« 
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(Amount  (estimated)  required  for  completion  of  exulting  project   $6,888.38 

I  Amountthatcanbo  profitably  expended  in  fiscalyeareuding  Jnoe30, 1»90  6,900.00 
\  Submitted  in  compliance  with  requirement*  of  Mictions  2  of  river  and 
I    barbor  ants  of  1866  and  1H67. 

(See  Appendix  Q  3.) 

4.  Xoxubee  River,  Mississippi. — The  present  project  for  the  improve- 
ment of  this  river  was  adopted  in  1880,  the-  object  being  to  afford  a 
channel  for  small  river  steamers  from  its  month  np  to  Macon,  Miss.,  of 
navigable  width  and  depth  daring  about  nine  months  of  the  year,  or 
when  the  water  is  above  ordinary  low- water  stage. 

The  auiouut  expended  to  Juno  30,  1887,  was  £38,070.95,  and  resulted 
in  obtaining  a  channel  partially  improved  from  the  mouth  of  the  river 
up  to  Macon, and  a  wholly  improved  channel  (according  to  project)  from 
Macon  down  to  a  point  28  miles  below  and  from  the  mouth  of  the  river 
to  a  point  30£  miles  above,  giving  a  river  534  miles  wholly  improved 
and  33  miles'  partially  improved.  The  amount  expended  during  the 
fiscal  year  ending  June  3J,  1S88,  is  84,783.85,  and  resulted  in  the  full 
improvement  of  7  miles  of  river  from^a  point  28  miles  to  a  point  35  miles 
below  Macon,  so  that  there  is  now  65 A  miles  wholly  and  2G  miles  par- 
tially improved. 

Such  obstructions  as  had  lodged  during  the  last  high  water  in  that 
part  of  the  river  from  Macon  down  wholly  improved  up  to  June  30, 1887, 
were  removed. 

Jnly  I  18H7,  amonut  available   $6,  :J20. 05 

July  1,  1888,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1, 1837   4, 783. 8T» 

July  1 ,  1838,  balance,  available     1 ,  ,r»:>0.  20 

Amonut  appropriated  by  act  of  August  11,  18dti   5, 000. 00 

available  for  fiscal  year  ending  June      1^80   6,  W6.  SO 


'Amount  (estimated)  required  for  completion  of  existing  project   15,245.  (Ml 

<  Amount  that  can  bo  profitably  expended  in  fiscal  ycarending  JunetfO,  1890  10,000.00 
Submitted  in  compliance  with  requirements  of* sections  2  of  river  aud 
harbor  acts  of  1866  and  1867. 

(See  Appendix  Q  4.) 

5.  Pascagoula  River,  Mississippi. — The  present  project  for  the  im- 
provement of  this  river  was  adopted  in  1886,  the  object  being  to  afford 
a  channel  of  navigable  width  and  minimum  depth  of  12  feet  at  mean 
low  water  from  Moss  Point  to  the  anchorage  in  the  bay,  and  to  main- 
tain the  river  above  Moss  Point  in  its  improved  condition. 

The  channel  before  the  improvement  commenced  had  a  least  depth 
of  3  feet.  This  was  increased  to  7  A  feet,  with  a  width  of  180  feet,  by 
dredging,  from  1878-1S80,  at  a  cost  of  about  $45,000. 

From  the  light  house  near  the  mouth  of  the  river  throughout  the  en- 
tire length,  there  is  a  navigable  channel,  obtained  by  the  removal  of 
*nags  aud  overhanging  trees,  from  1881  to  1884,  inclusive,  at  a  cost  of 
About  t 15,000. 

The  amount  expended  during  the  liscal  year  ending  June  30,  1888,  is 
£23.1 17.70,  aud  resulted  in  obtaining  a  channel,  by  dredging  through 
the  bar  at  the  mouth  of  the  river,  with  a  minimum  width  of  135  feet 
a  maximum  width  of  205  feet,  and  a  minimum  depth  of  9.5  feet  at 
mean  low  water. 

The  officer  in  charge  reports  that  it  has  been  necessary  to  increase 
the  estimate  for  the  completion  of  this  work  owing  to  the  hardness  of 
»  portion  of  the  material  to  be  dredged. 
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The  amount  available  and  the  appropriation  askeyd  for  are  to  be  ex- 
pended in  the  further  improvement  of  the  chaunel  according  to  pro- 
ject, and  in  the  removal  of  such  obstructions  in  the  river  above  Moss 


Point  as  have  lodged  during  the  suspension  of  the  work. 

July  I,  1887,  amount  available   |23,G05.25 

July  1,  1888,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1, 1887   23,117.70 


July  1, 1888,  balanco  available   487.55 

Amount  appropriated  by  act  of  August  11, 1888   27,000.00 


Amouut  available  for  fiscal  year  ending  June  30,  1889   27, 487. 55 


Amount  (estimated)  required  for  complet  ion  of  existing  project   89, 000. 00 

Amount  that  can  bo  profitablo  expended  in  fiscal  yearonding  Juno.30, 1890  50,000.  00 
Submitted  iu  compliance  with  requirements  of  sections 2  of  river  and 
harbor  acts  of  1800  and  18G7. 

(See  Appendix  Q  5.) 


0.  Harbor  at  Biloxi,  Mississippi* — The  present  project  for  the  im- 
provement of  this  harbor  was  adopted  in  1882,  the  object  being  to  af- 
ford a  channel  of  entrance  from  Mississippi  Souud  to  the  wharves  at 
Biloxi,  of  navigable  width  and  8  feet  deep.  The  channel  before  was 
4\  feet  deep  at  the  shoalest  part. 

The  amount  expended  to  Juno  30, 1887,  was  $976.36,  and  resulted 
in  making  a  survey  of  the  bar  from  Mississippi  Sound  to  Biloxi,  for  the 
purpose  of  locating  the  proposed  channel. 

The  amount  expended  during  the  fiscal  year  ending  June  30, 1888,  is 
$16,177.05,  and  resulted  in  dredging  a  channel  8  feet  deep  throughout 
at  mean  low  tide,  and  126  feet  wide  from  the  8-foot  curve  outside  io 
Mississippi  Souud,  for  a  distance  of  2,150  feet,  thence  84  feet  wide  for 
a  further  distance  of  2,000  feet,  and  thence  124  feet  wide  a  farther  dis- 
tance of  1,030  feet  to  the  S-foot  curve  in  Biloxi  Bay. 


July  1,  1887,  amount  available  $1G,G23.G4 

July  1,  1888,  amount  expended  duriug  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1, 1887   1G,  177.  05 


July  1,  1888,  balance  available   346.59 

Amount  appropriated  by  act  of  August  11,  1688    18,500. 00 


Amount  available  for  fiscal  year  ending  Juno  30,  1889   18,846.59 


'Amount  (estimated)  required  for  completion  of  existing  project   19,000.  00 

Amount  that  can  bo  profitably  oxpouded  in  fiscal  yearonding  June30, 1890  19,000.  00 
]  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
,    harbor  acta  of  1866  and  1867. 

(See  Appendix  Q  6.) 

7.  Pearl  River,  Mississippi,  between  Edinburgh  and  Carthage, — The 
project  for  the  improvement  of  this  portion  of  the  river  was  adopted  in 
1884,  the  object  being  to  obtain  a  good  high-water  channel  throughout 
for  the  use  of  steamers  during  six  or  eight  months  of  the  year. 

Before  the  improvement  was  commenced  navigation  was  only  possi- 
ble  during  very  high  water,  and  was  even  then  troublesome. 

The  amount  expended  to  June  30,  1887,  was  $3,637.04,  and  resulted 
in  such  improvement  of  the  whole  distance  as  to  permit  of  the  passage 
of  steam-boats  of  34  feet  draught  with  comparative  ease  and  safety  on 
a  rise  of  5  feet  above  ordinary  low  water. 

The  amount  expended  duriug  the  fiscal  year  ending  June  30, 1888,  is 
$1,058.59,  and  resulted  in  the  full  improvement  of  this  portion  of  the 
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•  • 

river,  from  Edinburgh  to  Carthage,  24J  miles,  so  that  boats  of  3i  feet 
draught  can  navigate  safely  on  a  rise  of  5  feet  above  ordinary  low 
water. 

July  1,  1887,  amouut  available   $1, 113. 51 

Julv  1,  1888,  ainonut  expended  dnring  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,  1887  '   1 , 058. 59 

July  1,  1833,  balance  available   54.92 

Amount  appropriated  by  act  of  August  11,  1888    5, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1889    5, 054. 92 

.  Am.. nut  (estimated)  required  for  completion  of  existing  project   5,964.00 

]  Amouut  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1890  6, 000. 00 
\  Submitted  in  compliance  with  requirements  oi*  sections  2  of  river  and 
I    harbor  acts  of  18G6  and  18(57. 

(See  Appendix  Q  7.) 

8.  Pearl  River,  Mississippi  from  Jackson  to  Carthage  The  present 

project  for  the  improvement  of  this  portion  of  the  river  was  adopted  in 
1830,  the  object  J)eing  to  obtain  a  channel  of  5  feet  depth  and  of  naviga- 
ble width  throughout. 

Before  the  improvement  was  commenced  navigation,  even  during  high 
water,  was  difficult  on  account  of  snags  and  overhangiug  trees. 

The  amount  expended  to  June  30,  1887,  was  $18,700.40,  and  resulted 
iu  such  improvement  of  59  miles  of  river  from  Carthage  down  to  Par- 
tins  Bluff,  that  boats  of  3  feet  draught  of  water  can  navigate  this  dis- 
tance on  a  4. foot  rise  above  ordinary  low  water. 

The  amount  expended  during  the  fiscal  year  ending  June  30,  1888,  is 
*l,979.G2,  and  resulted  iu  the  improvement  of  02  miles  of  river  from 
Carthage  down  to  a  point  1  mile  below  Harvey's  Bluff,  so  that  light- 
draught  boats  can  navigate  this  distance  with  comparative  safety  on 
a  3-foot  rise  above  ordinary  low  water. 

July  1,  1887,  amount  availablo   $1,989. 00 

July  1,  1888,  amouut  expended  during  tiscal  year,  exclusive  of  liabilities 
outstanding  July  1,  1887    l,979.0i 

July  I,  1888,  balance  available   .98 

Amount  appropriated  by  act  of  August  11,  1888   500. 00 

Amount  available  for  fiscal  year  ending  June  30,  1889    2, 500. 9S 

f  Amount  (estimated)  required  for  completion  of  existing  project   26,500.00 

I  Amount  tbatcan  be  profitably  expended  in  tiscalyearemling  JQDO30, 1890  5,000.00 
i  Snbmitted  in  compliance  with  requirements  of  sections  "2  of  river  and 
L    harbor  acts  of  1800  and  18<i7. 

(See  Appendix  Q  8.) 

9.  Pearl  River,  Mississippi,  below  Jackson. — Tl.ie  present  project  for 
the  improvement  of  this  portion  of  the  river  was  adopted  in  1880,  the 
object  being  to  obtain  a  channel  5  feet  deep  at  ordinary  low  water  and 
of  navigable  width  from  the  mouth  of  the  river  up  to  Jackson. 

Before  the  improvement  the  river  was  not  navigable  at  all  at  low 
water  aud  was  difficult  at  high  water. 

The  amount  expended  on  the  work  to  Juno  30,  1887,  was  $87,307.50, 
and  resulted  in  the  complete  improvement  of  that  section  of  the  river 
from  the  head  of  the  cut-off  near  the  head  of  West  Pearl  Kiver  down 
to  the  mouth  at  the  Kigolets,  a  distance  of  51  miles,  and  the  partial  im- 
provement of  the  river  from  Jackson  down  to  the  cut  off,  a  distance  of 
'3>t  miles. 

The  amouut  expended  during  the  fiscal  year  ending  Juue  30,  18S8,  is 
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$4,807.95,  and  resulted  in  the  closing  of  Farr  Slough,  situated  23  miles 


above  the  New  Orleans  and  North  Easton  Railroad  Bridge. 

July  1,  1837,  amount  available   $4, 817. 50 

July  1,  1888,  amount  expended  during  liscal  year,  exclusive  of  liabilities 

outstanding  July  1,  18-7    4,807.1).". 


July  1,  1888,  balance  available   9.56 

Amount  appropriated  by  act  of  August  11, 1888   15,000. 00 


Amount  available  for  fiscal  year  ending  Juue  30, 1889  1   15,009.55 


(  Amount  (estimated)  required  for  completion  of  existing  project   55,000. 00 

J  Amount  that  can  be  profitably  expended  in  liscal  year  ending  Juno  30, 1890  30,000.00 
i  Submitted  in  compliance  with  requirement*  of  sections  2  of  river  aud 
1^    harbor  acts  of  leoti  ami  1807. 

(See  Appendix  Q  0.) 


EXAMINATION  AND  SURVEY   FOR   IMPROVEMENT,  TO  COMPLY  "WITH 
REQUIREMENTS  OF  TnE   RIVER  AND   HARBOR  ACT   OF  AUGUST  5, 

1880. 

It  appearing,  after  preliminary  examination  by  tfio  local  engineer, 
that  the  locality  was  worthy  of  improvement,  Major  Damrell  was 
charged  with  survey  of  the  Tombigbce  ftivir  to  ascertain  what  improve- 
ment is  necessary  to  make  said I  river  continuously  navigable  from  Vienna, 
Ala.,  to  Walker's  Bridge,  Miss.,  the  results  of  which  are  still  incomplete, 
but  will  be  submitted  when  received. 

For  preliminary  report  on  this  survey  see  Appendix  Q  10. 

INSPECTION  OF    THE    IMPROVEMENT   OF   THE   SOUTH   PASS  OF  THE 

MISSISSIPPI  RIVER. 

Inspecting  officers,  Maj.  W.  II.  Heuer,  Corps  of  Engineers,  to  Octo- 
ber 31,  1887,  and  (  'apt.  YV.  L.  Fisk,  Corps  of  Engineers,  siuce  that  date. 

The  inspecting  officer  in  his  annual  report  states  that  the  channel  re- 
quired by  law,  viz,  "through  the  jetties"  at  the  mouth  of  South  Pass 
"20  feet  in  depth,  not  less  than  -00  feet  in  width  at  the  bottom,  and 
having  through  it  a  central  depth  of  30  feet  without  regard  to  width," 
also  "  a  channel  having  a  navigable  depth  of  20  feet  n  through  the  shoal 
at  the  head  of  the  pass,  and  "through  the  pass  itself,"  has  been  main- 
tained throughout  the  year.  No  dredging  has  been  done  in  the  jetties, 
1)088,  or  vicinity  since  February,  1883. 

The  channel  beyond  the  jetties  is  somewhat  better  than  last  year,  be- 
ing 250  feet  wide  between  the  20-foot  contours  and  110  feet  between 
the  30-foot  contours,  instead  of  210  feet  and  00  feet,  respectively. 

Over  the  fan-shaped  area  beyond  the  ends  of  the  jetties,  embracing 
1  (  square  miles,  the  deposit  has  averaged  .31  foot,  or  an  aggregate  fill 
of  400,000  cubic  yards. 

No  vessels  have  been  aground  in  the  pass  or  jetties  during  the  year, 
although  the  channel  has  been  no  better  than  last  year. 


July  1,  1887.  amount  available   $1,502.39 

Amount  appropriated  by  act  of  March  30,  V38A   8,800.00 


.     „     ,  10,302.30 
.lulv  1,  18^8,  amount  expended  during  liscal  year,  exclusive  of  liabilities 

outstanding  July  1,  lr^7   10,207.  08 


July  1,  1888,  balance  available  .'  4.41 

Anion nt  appropriated  by  act  of  August  II,    lO.OOo!  00 


Amount  available  for  fiscal  year  ending  Juno  30,  1880   10,004.  41 

(See  Appendix  K.) 
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IMPROVEMENT  OF  VARIOUS  WATER  COURSES  IN  THE  STATE  OF  LOU- 
ISIANA, AND  OF  BAYOU  PIERRE,  MISSISSIPPI — IMPROVEMENT  OF 
SABINE  PASS,  TEXAS. 

Officers  iu  charge,  Maj.  W.  Ii.  Heuer,  Corps  of  Engineers,  until  Octo- 
ber 31,  1887  j  since  which  date  Capt.  W.  L.  Fisk,  Corps  of  Engineers. 

1.  Tchefuncie  River  and  Bogue  Falia,  Louisiana. — The  river  is  naviga- 
ble for  steamers  drawing  5  feet  to  Old  Landing,  about  10  or  12  miles 
above  its  mouth,  and  then  for  lighter-draught  schooners  to  Covington, 
about  2  miles  further  up  on  the  Bogue  Faiia.  The  bar  at  the  mouth  of 
the  river  had  a  depth  of  4£  feet  on  it  at  the  lowest  stageof  the  water. 
The  project  for  the  improvement  of  the  river  was  made  in  1880,  and 
contemplated  the  removal  of  overhanging  trees,  logs,  etc.,  in  channel, 
and  the  dredging  of  the  bar  at  its  mouth. 

The  obstructions,  such  as  overhanging  trees,  logs  in  bed,  etc.,  were 
removed,  but  the  bar  at  the  mouth  was  not  dredged,  as  it  would  be 
likely  to  reform. 

To  prevent  this,  or  retard  its  reformation,  the  officer  in  charge  in  1884 
recommended  the  building  of  a  breakwater,  extending  into  the  lake  for 
2,500  feet  and  then  dredging  a  channel  through  the  bar. 

With  the  two  appropriations  of  $1,500  each,  made  in  1881  and  1SS2, 
the  obstructions  below  Covington  were  removed.  Part  of  the  unex- 
I>ended  balance  was  used  for  the  construction  of  the  breakwater  extend- 
ing 820  feet  into  the  lake. 

The  original  estimated  cost  of  improving  the  river  was  $5,460,  but 
this  did  not  include  building  a  breakwater  across  the  bar.  The  project, 
as  modified  in  1884,  is  estimated  to  cost  $20,400.  This  has  not  yet  re- 
ceived the  sanction  of  Congress. 

At  the  close  of  the  fiscal  year  ending  June  30, 1885,  $3,000  had  been 
expended  on  this  improvement,  at  which  time  the  navigation  had  been 
improved  for  schooners  to  Covington -in  consequence  of  removal  of 
Miags  and  overhanging  trees,  and  it  is  thought  that  the  breakwater  has 
retarded  the  drift  of  sand  on  the  bar  at  the  river's  mouth. 

Twenty-five  hundred  dollars  was  appropriated  by  Congress  in  August, 
1886,  to  improve  Bogue  Falia,  between  Old  Landing  and  Covington. 
Early  in  1887  operations  began,  and  channels  were  cut  through  the  bars 
iu  this  stretch  of  bayou  5  feet  in  depth  and  30  to  60  feet  wide,  giving 
better  navigation  to  schooners  to  and  from  Covington. 

To  carry  out  the  project  for  making  the  mouth  of  the  Tchefuncte  a 
harbor  of  refuge,  $19,000  will  be  required. 

Otherwise  no  money  for  the  further  improvement  of  this  stream 
during  the  fiscal  year  eudiug  June  30, 1890,  is  required. 

July  1,  1887,  amount  available   $727. 13 

Jnly  1,  18*8,  anion  n?  expended  during  liacal  yoar,  exclusive  of  liabilities 
outstanding  July  1, 1887    000.00 

July  1,  lr-588,  balance  available   127.13 

(See  Appendix  S  1.) 

2.  Tick/aw  River  and  its  tributaries,  Louisiana. — In  1879  Congress  au- 
thorized an  examination  of  this  river.  A  project  was  submitted  in  1881 
to  clean  out  the  river  and  its  navigable  branches — the  Natalbany, 
Blood,  and  Ponchatoula  rivers— by  removiug  logs,  snags,  trees,  etc.,  at 
an  estimated  eost  of  $10,230. 

Iu  ISSI-Si'-SO  Cougress  made  appropriations  aggregating  $6,000, 
and  l!0  miles  of  the  Tickfaw  and  the  Natalbany,  to  Springlield,  the  head 
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of  navigation,  have  been  improved.  Work  was  also  done  on  the  Fon- 
chatoula  as  far  as  it  was  thought  advisable. 

The  Blood  ltiver  was  also  cleaned  out  as  far  as  navigable.  Only  a 
little  wood  and  some  saw-logs  arc  carried  or  floated  on  this  stream. 

The  improvement  is  not  permanent,  as  obstructions  will  reform  in  all 
these  streams. 

The  work  has  been  completed  in  accordance  with  the  original  project. 
The  officer  in  charge  calls  attention  to  the  fact  that  most  of  the  obstruc- 
tions in  these  rivers  are  caused  by  the  careless  felling  of  trees  for  lum- 
ber. 

July  1,  1887,  amount  available   $290. 04 

July  1,  1888,  amouut  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1, 1W87   120. 00 


July  1,  Lw88,  balance  available   170.04 

Amount  appropriated  by  act  of  August  11,  1888   1, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1889   1, 170. 04 

(See  Appendix  S  3.) 

3.  Amite  River,  Louisiana. — Before  improvement  the  river  was  ob- 
structed by  snags,  sunken  logs,  and  trees.  One  or  two  small  steam -boats 
and  a  lew  sailing  vessels  were  employed  in  the  commerce  of  the  river.  In 
1880  a  project  was  made  to  remove  obstructions  above  Bayou  Maucbac, 
so  as  to  get  5  feet  depth,  as  far  as  appropriations  would  permit.  Eight 
thousand  dollars  was  appropriated,  and  the  improvement  of  40  miles 
of  river  above  Bayou  Manchac  was  contracted  for.  The  work  was  ot 
little  benefit  to  commerce.  In  1881  $5,000  more  was  appropriated  to 
continue  the  work.  In  1883  the  project  was  modified  so  as  to  improve 
the  river  below  Bayou  Manchac,  and  work  was  done  upon  about  8  miles 
of  the  river. 

Iu  188G  $2,000  more  was  appropriated  to  continue  the  improvement. 
This  was  applied  to  that  portion  of  the  river  below  Bayou  Manchac, 
and  principally  between  there  aud  Port  Vincent.  Work  was  resumed 
in  November,  1880,  aud  completed  in  January,  1887,  and  the  channel 
cleared. 

The  improvement  is  not  a  permanent  one,  as  new  obstructions  will 
form  from  the  caving  banks. 

The  estimated  annual  expenses  of  cleaning  out  this  stream  is  $2,000. 

The  origiual  estimated  cost  of  the  work  was  $23,700 ;  of  which  $15,000 
has  been  appropriated  and  $14,000.07  spent. 

July  1,  1887,  amount  availablo     $363.  33 

July  1 ,  1888,  balanco  available  "      333. :« 

Amount  appropriated  by  act  of  August  11,  1888   5,  OoO.  00 

Amount  available  for  fiscal  year  ending  Juno  30, 1889    5, 333. 33 


(  Amount  (estimated)  required  for  completion  of  existing  project   0,200. 00 

J  Amount  tluit  can  be  profitably  expended  in  fiscal  yearendingJune30,1800  6, 300.00 
\  Submitted  in  compliance  with  requirements  of  sections  8  of  river  and 
I   harbor  acts  of  1866 and  1867. 

(See  Appendix  S  4.) 

4.  Hayou  La  Fourcke,  Louisiana. — The  natural  channel  was  much  ob 
strueted  by  snags,  overhangiug  trees,  shoals,  and  wrecks.  The  original 
project,  adopted  in  1879,  had  for  its  object  the  removal  of  these  obstruc- 
tions. 

The  amount  expetuled  on  this  work  up  to  end  of  fiscal  year  ending 
June  30,  1SS4,  was  $24,008.24. 
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The  amount  expended  during  fiscal  year  ending  June  30;  1885,  was 
&t,7.>o\2l  for  care  of  property,  gauge-readings,  and  continuing  im- 
provement. Much  relief  has  been  given  to  commerce  by  removal  of 
snags,  etc. 

The  project  adopted  is  that  for  the  canalizing  of  the  bayou,  connect- 
ing it  with  the  Mississippi  by  a  lock  at  its  head.  This  improvement  is 
estimated  as  costing  84->0,000,  with  $31,000  annual  expense  of  main- 
tenance, this  including  $22,500  interest  on  original  cost  of  $450,000  at  5 
l>er  cent, 

July  I,  1887,  amount  available    $79.01 

Jn]y  1,  18^8,  balanco  available   79.61 

Amount  appropriated  by  act  of  August  11,  1838    50,000.00 

Amount  available  for  liseal  year  ending  June  30,  18S9   50, 079.  Gl 

fAinonnt  (estimated)  required  for  completion  of  existing  project   400,000. 00 

Amount  that  can  bo  profitably  expeuded  in  liseal  y  ear  ending  jnne  30, 1890  100, 000.  00 
•Submitted  in  compliance  with  requirements  of  soctious  ki  of  river  and 
I    harbor  acts  of  l?6ii  and  1867. 

(See  Appendix  S  5.) 

•j.  Bayou  Terrebonne,  Louisiana. — This  work  was  examined  by  di- 
rection of  Congress  in  1S79.  The  estimated  cost  of  the  improvement 
was  £18,800,  afterwards  increased  to  $38,800,  and  was  to  consist  of 
dredging  a  channel  4  feet  deep,  and  clearing  out  all  obstructions  to 
Houma,  La. 

The  following  amounts  have  been  appropriated  by  Congress :  in  1S80, 
$10,000;  in  1881,  $8,800;  in  18S2,  $7,000 ;  188G,  $10,000;  total,  $35,800. 

When  this  work  was  commenced  in  1880,  the  Bayou  Terrebonne,  in 
many  places,  was  but  little  more  than  a  drainage  ditch,  beiug  but  11 
feet  wide  where  the  dredge  commenced  work.  The  first  7.}  miles  of 
<lrvdging  terminated  about  15}  miles  below  Houma. 

In  18S2,  work  was  resumed  and  continued  to  within  about  10£  miles 
of  Houma.  In  18S6,  work  was  again  resumed,  and  during  the  fiscal 
vear  ISSO-'ST,  the  channel  was  lengthened  4.1  miles.  The  dredge  con- 
tinuing work  until  December  17,  18S7,  carried  the  channel  to  the  rail- 
road depot  at  Ilouma  and  there  dug  a  turning-basin,  which  completes 
the  work  according  to  the  approved  project  and  within  the  estimated 
<-.wt.  viz,  $3,000. 

To  maintain  will  require  annual  dredging  at  an  estimated  cost  of 
fl.OOO. 

Joly  1,  1887,  amount  available   13,891. 13 

July  1.  l*<",  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
...t^tanding  July  1,  1887   3,371.46 

'  idy  1 .  1-TS8,  balance  available   519. 67 

Amount  appropriated  by  act  of  August  11,  1888   3,000.00 

Amount  available  for  fiscal  year  ending  Juuo  30,  1889   3, 519. 67 

(See  Appendix  S  6.) 

6.  Bayou  Plaqucminc,  Louisiana. — This  is  a  new  work.  To  comply  with 
'!*•  requirements  of  the  river  and  harbor  act  of  August  5,  18S0,  a  pre- 
-  miliary  examination  and  survey  were  made  of  the  mouth  of  Plaque- 
;mne.  with  a  view  to  its  connection  with  the  Mississippi  River  by  locks 
mil  also  Jiayou  Plaquemine  and  other  connecting  streams  to  form  the 
U»t  route  to  Grand  Lake,  Louisiaua.  The  report  of  the  result  of  the  sur- 
is  printed  in  Senate  Ex.  Doc.  No.  21.  Forty-ninth  Congress,  second 
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session,  and  also  as  Appendix  S  21,  of  the  Report  of  the  Chief  of  Engi- 
neers for  1887. 

The  proposed  project  provides  for  the  opening  of  the  water  route 
iudicated  by  removal  of  snags  and  dredging,  and  constructing  a  lock 
at  the  mouth  of  Bayou  Plaquemine  at  an  estimated  cost  of  $1,708,250. 

The  river  and  harbor  act  of  August  11, 1888,  appropriates  8100,000 
for  this  work,  and  a  further  sum  of  $200,000  may  be  profitably  ex- 
pended in  continuing  it  during  the  fiscal  year  ending  June  30, 1890. 


Amount  appropriated  by  act  of  August  11,  1888    8100, 0<J0. 00 


Amount  (estimated)  required  for  completion  of  existing  project   1 ,  (508. 250. 00 

Amount  that  can  bo  profitably  expended  in  fiscal  year  ending  Juno  :*0,  * 
1890    '200, 000. 00 


|  Submitted  in  compliance  with  requirements  of  sections  2  of  river 
I    andbarbor  acts  of  18(36  and  1867. 

7.  Bayou  Courtablcau,  Louisiana. — An  examination  was  made  of  this 
stream  in  1870.  The  estimated  cost  of  improving  it  below  Port  Barn' 
was  $40,000. 

In  June,  1880,  Congress  appropriated  $7,500  to  commence  work,  the 
project  being  to  close  some  of  the  bayous  that  at  high  water  ran  iron: 
the  Courtableau  and  thus  force  all  the  water  flowing  out  of  the  bayov 
over  the  Little  Devil  Bar  at  its  mouth. 

After  this  bar  was  removed,  locks  and  dams  were  to  be  constructs 
so  as  to  give  slackwater  navigation  to  Washington,  La.  In  1883,  thi: 
estimate  was  increased  to  $78,500,  and  provided  for  a  masonry  instead  o 
a  timber  lock. 

In  1882  one  dam  was  built  on  the  Big  Fordoche,  another  in  the  Littl 
Fordoche,  and  trees  were  slashed  in  some  of  the  smaller  bayous  with  ; 
view  to  checking  the  flow  of  water  through  them.  The  effect  was  to  in 
crease  the  depth  of  water  over  Little  Devil  Bar. 

In  3884  one  of  the  dams  was  cut  and  Little  Devil  Bar  reformed.  I 
1S85  this  dam  was  rebuilt  and  the  other  dam  which  was  damaged  wa 
repaired. 

In  1880,  these  two  dams  were  again  repaired  and  another  was  nearl 
completed  in  Bayou  English. 

A  sudden  rise  in  the  Atchafalaya  prevented  the  work  from  being  <:oi 
tinned  and  a  portion  of  the  last  was  destroyed. 

During  the  fiscal  year  lSS?-^,  the  Bayou  English  dam  was  repairs 
and  completed,  Bayou  Mamzelle  was  closed,  and  tho  wings  of  the  da 
closing  the  Big  Fordoche  were  repaired.  At  the  time  work  ceased,  ear 
in  November  last,  the  bar  was  cutting  out  rapidly,  there  being  then 
channel  of  3  to  5  feet,  while  when  work  begun  there  was  one  of  bat 
few  inches.  However,  at  that  time  the  closure  of  Old  Kiver  prevent* 
any  communication  with  the  Mississippi  River. 

Kecent  inquiry  leads  to  the  belief  that  the  dams  are  all  in  good  <*,o 
dition  at  this  time,  but  the  back  water  from  the  Atchafallaya  is  so  hij 
that  nothing  is  known  regarding  the  present  condition  of  the  bar. 

It  will  bo  useless  to  attempt  any  work  on  lock  construction  until  Lit  I 
Devil  Bar  is  gotten  rid  of. 

The  estimate  for  closing  the  bayous  is  $7,107.90. 


July  1, 1£87,  amount  available  

July  1,  1888,  amount  expended  during  fiscal  year,  oxclusivo  of  liabilities 
outstanding  Suly  1,  1887  


July  1,  1888,  balanco  available   330 

Amount  appropriated  by  act  of  August  11,  1888   5,  OOO 


Amount  available  for  fiscal  year  ending  June  30,  1889    5,  330 
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fAnionnt  (estimated)  required  for  completion  of  existing  project   $7, 107.90 

i  Amount  that  can  be  profitably  expended  in  fiscal  yearendiug  JnnollO,  18U0  7,  000.  00 
'j  Submitted  in  compliance  with  rccpiirementa  of  sections  2  of  river  and 
I   harbor  acts  of  1800  and  1867. 

'Set*  Appendix  S  10.) 

S.  Calcajiicu  Ricer  and  Pass,  Louisiana. — In  1S7-A  and  again  iu  1882-'83 
dredged  channels  were  cnt  through  the  flats  in  Calcasieu  Lake  above 
Calcasieu  Pass. 

The  dredged  channel  was  8  feet  deep  and  70  feet  wide  by  7,500  feet 
jJoug. 

In  1885  this  channel  had  again  shoaled  to  a  depth  of  3j  feet  and 
[needed  redredging,  but  an  uufortunatc  wording  of  the  appropriation, 
['•Improving  Calcasieu  River,"  prevented  its  application  to  this  work, 
blu  ISSC  this  was  remedied,  and  funds  heretofore  appropriated  for  Cal- 
[tasieu  River  became  available  for  both  the  pass  and  the  river.  Con- 
tracts were  made  in  188G  for  building  two  lines  of  piles  and  planking 
ifibont  1-0  feet  apart  and  a  mile  or  more  in  length,  between  which  a 
[Channel  J  00  feet  iu  width  and  G  feet  in  depth  was  to  bo  dredged,  and  the 
[excavated  material  thrown  outside  of  the  lines  of  the  piles. 

The  excavation  of  a  channel  100  feet  wide  and  C  feet  deep  through  a 
jW  at  the  junction  of  the  river  and  lake  was  included  in  the  contracts. 

Work  was  commenced  on  tho  lines  of  piles  and  planking  in  the  winter 
Uf  1880.  In  the  spring  of  1887  operations  were  resumed  and  the  pilo- 
trork  and  planking  partially  completed,  when  the  contract  was  annulled 
January  3,  1888. 

During  this  long  delay  the  revetment  was  badly  damaged  by  the  te- 
ptedo,  and  this  showing  the  life  of  timber  to  be  so  short  in  that  locality 
(t  was  proposed  to  modify  the  project  so  far  as  to  omit  tho  revetment. 
I  This  was  approved  by  the  Chief  of  Engineers,  January  12,  1888,  and 
►authority  given  to  do  tho  work  with  Government  plant. 

Under  this  authority  work  was  begun  in  March,  and  is  now  progress 
g  satisfactorily. 

The  results  will  not  be  permanent,  but  it  is  thought  that  the  improve- 
t  on  the  lower  bar  will  last  much  longer  than  heretofore. 

f  1,  1887,  amount  availablo   $17,231.37 

f  orfeited  to  United  States  by  annuHmcnt  of  contract   14.  A\\ 

17,245.80 

Khlv  1.  1— -*8,  amount  expended  during  liseal  year,  exclusive  of 

liabilities  outstanding  July  I,  1887   $10, :170. 28 

Jily  1. 1^-8,  ..utstanding  liabilities    C32.80 

  11,009.08 


3-iiy  1, 1^8,  balance  availablo   0,230.72 

isount  appropriated  by  act  of  August  It,  1888   10, 000.  On 

'Amount  available  for  fiscal  year  ending  Juno  :10,  1880   10.2:10.72 

(See  Appendix  S  11.) 

9.  Bayou  Pierre,  Mississippi. — The  preliminary  examination  of  this 
jou  was  authorized  by  Congress  and  made  in  1884. 
A  full  report  of  tho  examination  was  published  in  the  Annual  Report 
the  Chief  of  Engineers  for  1885. 

Part  of  the  btiyou  was  deemed  worthy  of  partial  improvement  by  the 
^tnoval  of  logs,  snags,  and  overhanging  trees.    In  August,  188G,  Con- 
t  appropriated  $5,000  fortius  work.    With  this  money  the  snag- 
formerly  in  use  on  the  Techc  improvement,  then  no  longer  required 
that  work,  was  put  in  thorough  repair  and  used  for  cleaning  out  the 
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The  channel  contemplated  in  the  project  has  been  completed. 
The  improvement  made  will  not  be  permament,  as  the  same  kind  o 
obstructions  are  likely  to  reform  at  any  time. 

July  1,  1887,  amount  available   $1, 052.  6 

July  1,  1888,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,  1887    1, 034.  ti 

July  1,  1888,  balance  available   18.  4 

(See  Appendix  S  12.) 

10.  Sabine  Pass,  Texas.— The  object  of  this  improvement  is  to  obtai 
deep  water  at  this  locality  so  as  to  give  an  outletto  the  products  of  easter 
Texas  and  western  Louisiana,  and  give  a  good  harbor  on  the  Gulf  Coas 
Dredging  was  done  hero  in  1878  and  1880,  but  the  excavated  channels  n 
filled.  In  1S82  a  project  was  made  to  get  deep  water  by  means  of  t  w 
jetties  of  brush  aud  stone,  and  to  dredge  between  them  if  found  iiece; 
sary,  the  estimated  total  cost  of  the  work  being  $3,177,606.50.  The  lb 
lowing  appropriations  were  made:  August,  1882,  $150,000;  July,  1SS 
$200,000;  August,  1886,  $198,750. 

Work  was  commenced  in  1883,  and  has  continued  since,  when  fttnc 
would  permit. 

The  west  jetty  was  built  out  continuously  from  the  shore  to  a  leiigt 
of  a  little  more  than  3  miles,  but  was  only  completed  to  mean  high-ti< 
level  for  a  length  of  7,270  feet. 

The  greater  part  of  the  foundation  course  of  the  outer  mile  of  this  jett 
has  since  been  destroyed  by  the  sea,  in  the  absence  of  funds  to  proper 
protect  it  against  damage.  The  other,  or  east  jetty,  foundation  cour 
is  now  14,410  feet  in  length,  measured  from  the  shore  end,  and  is  pra 
tically  completed  up  to  high-water  level  lor  11,100  feet  of  this  length. 

All  the  work  during  the  past  year  has  been  confined  to  raising  and  e 
tending  this  jetty.   The  depth  of  water  originally  on  the  bar  was 
feet;  the  last  survey  shows  the  least  depth  to  be  8£ feet,  which  is  a  sli^ 
improvement  since  the  last  report.   Work  under  the  last  contract  w 
completed  August  4,  18S7,  when  the  survey  above  referred  to  was  mac 

July  I,  1887,  amount  available   $41,  081 . 

July  1,  1888,  amount  expended  during  liscal  year  exclusive  of  liabilities 
outstanding  July  1,  1887   39,  277, 

July  1,  1888,  balance  available   1,  604. 

Amount  appropriated  by  act  of  August  11,  1888   250,  GOO 

Amount  available  for  fiscal  year  ending  Juno  30,  1889    251 ,  bG4 

I Amount  required  for  completion  of  existing  project   2,061,  OOO 

Amount  that  can  bo  profitably  expended  in  the  fiscal  year  ending  June 
HO, 1890    GOO,  OOO 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  aud 
harbor  acta  of  186C  and  1867. 

(See  Appendix  S 15.) 


IMPROVEMENT  OF  RIVERS  AND   HARBORS  IN  THE  STATE  OF  TEX. 

Officer  in  charge,  Maj.  O.  H.  Ernst,  Corps  of  Engineers,  having  un, 
his  immediate  orders  First  Lieut.  Geo.  A.  Zinn,  Corps  of  Engineers 

1.  Entrance  to  Galveston  Harbor,  Texas. — The  present  project  for  \ 
improvement  of  this  locality  was  adopted  in  1S74,  modified  in  1S8Q,  a 
again  modified  in  188G,  the  object  being  to  deepen  the  chauuel  no  a.s 
admit  sea-going  vessels  of  the  deepest  draught.   The  natural  tie] 
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lpon  the  outer  bar  was  ahont  12  feet  at  mean  low  tide,  aud  upon  the 
inner  bar  about  13  feet.  The  amouut  expended  during  the  year  was 
•;M3,49."».99.  The  total  amount  expended  to  June  30,  1S88,  including 
5100,000  subscribed  in  1883  by  the  city  of  Galveston,  is  $1,825,278:83. 
Ir  has  resulted  in  deepening  the  channel  over  the  outer  bar  to  about  12 J 
fe?r,  and  that  over  the  inner  bar  to  about  20£  feet.  It  is  proposed  dur- 
mjj  the  coming  year  to  build  the  shore  branch  of  the  south  jetty  to  con - 
wet  with  high  ground,  and  to  extend  the  finished  work  seaward  about 
1  mile.  During  the  fiscal  year  ending  June  30,  1890,  it  is  proposed  to 
roaiplete  the  south  jetty  now  under  construction  to  the  crest  of  the  bar, 
im\  to  build  a  north  jetty  to  the  same  distauce. 

My  1.  1887,  amount  available   |296,217. 10 

Julv  1,  1888.  amount  expended  during  fiscal  year,  exclusive 

Pliabilities  outstanding  Julv  1,  1887   $223,060.61 

July  1.  1888,  outstanding  liabilities   20,435.38 

-oly  1,  1888,  amount  covered  by  existing  contracts   49,850.04 

  293, 346. 03 

•   

iuW  1,  1888,  balance  available   2,871.13 

Anfonnt  appropriated  by  act  of  Angust  11, 1888    500, 000. 00 

Amouut  available  for  fiscal  year  ending  June  30,  1889    502,871. 13 

i  Amount  (estimated)  required  for  completion  of  existing  project   6,200,000.00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 

!    30,  1890   1,000,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1807. 

(See  Appendix  T  1.) 

2.  Ship-clianncl  in  Galveston  Bay,  Texas. — The  present  project  for  this 
improvement  was  adopted  in  1871,  and  modified  in  1877,  the  object 
being  to  excavate  and  maintain  a  channel  12  feet  deep  and  100  feet 
*ide  at  bottom,  through  Galveston  Bay  from  Bolivar  Channel  to  Mor- 
gan's Cut,  a  distance  of  about  18.33  miles.  The  average  natural  depth 
<>f  the  bay  was  about  8b  feet,  with  a  depth  iu  some  places  of  about  7 
feet  The  amount  expended  during  the  year  was  $33,099.12.  The  total 
amount  expended  to  June  30,  1888,  is  $325,022.30.  It  has  resulted  in 
the  excavation  of  a  channel  having  an  average  depth  of  14£  feet  through 
Eednsli  Bar,  a  length  of  about  2  miles,  which  has  maintained  itself  since 
1383,  and  more  recently  in  the  excavation  of  a  channel  12  feet  deep  and 
100  feet  wide,  for  a  length  of  11,770  feet  immediately  north  of  Bolivar 
Channel. 

The  estimate,  $1()C,500,  submitted  for  carrying  on  the  work  during 
:be  fiscal  year  ending  June  30, 1890,  is  the  amount  required  to  complete 
tue  original  excavation,  and  to  maintaiu  it  one  year.  The  work  is  not 
capable  of  i>ermanent  completion.  It  is  estimated  that  an  annual  ex- 
r*nditure  of  about  880,000  will  be  required  to  maintain  it,  which  may 
*  reduced  to  $50,000  if  the  Government  own  the  plant. 

-'aly  1,  1*87,  amount  available  $154,576.82 

-alv  1.  IS"*?',  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  1887   $26,513.58 

♦ilv  1,  outstanding  liabilities   6,585.54 

1,  1888,  amouut  covered  by  existing  contracts   114, 199.00 

  147,298.12 

illy  1,  1888,  balance  available.   7,278.70 

Aaimnt  appropriated  by  act  of  August  11,  188ri   100, 000. 00 

Aaeont  available  for  fiscal  year  ending  June  30,  18H9   107,278.70 
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. 

r  Anion nl  (estimated)  required  for  completion  of  existing  project,  ami 

maintain  ono  year  $106?&00.0( 

^  Amount  that  can  be  protitably  expended  in  H.scal  year  ending  JunoM,  1890  1  Oli,  5(K».  0i 

Submitted  in  compliance  with  reqnirementH  of  sections  iZ  of  river  and 
I    harbor  acts  of  1W00  and  lrt<>7. 

(See  Appendix  T  2.) 

3.  Trinity  River,  Texa*.— The  present  project  for  the  improvement  o 
this  stream  was  adopted  in  1873,  the  object  being:  to  afford  a  uavigabl 
channel  5  feet  deep  through  the  bar  at  the  month  and  up  to  Liberty, ; 
distance  of  41  miles.  The  natural  channel  through  the  bar  at  the  tnotitl 
was  narrow  and  had  a  depth  of  but  4£  feet.  A  bar  about  4£  miles  be 
low  Liberty  and  numerous  snags  obstructed  navigation.  There  were  in 
expenditures  during  the  year.  The  total  amount  expended  to  June  .'HI 
1888,  is  $34,500.  It  has  resulted  in  facilitating  the  entrance  to  the  rivet 
though  the  depth  over  the  bar  has  not  been  increased.  The  interio 
navigation  was  temporarily  relieved  by  the  removal  of  snags  and  of  th 
bar  near  Liberty.  It  is  proposed  during  the  coming  year  to  repair  an< 
extend  the  revetments  at  the  mouth  of  the  river,  and  during  the  fisc;i 
year  ending  Juno  30,  1890,  to  complete  that  work,  and  to  deepen  th 
channel  to  5  feet  by  dredging.  This  will  complete  the  project  so  far  a 
it  is  necessary  at  this  time.  There  are  numerous  snags  in  the  river  In 
tween  Liberty  and  Moss  Bluff,  21  miles  below,  but  as  this  part  of  tli 
stream  is  rarely  used,  and  as  a  new  supply  of  these  obstructions  may  b 
expected  annually,  it  is  proposed  to  defer  further  work  here  indef 
nitely. 

Amount  appropriated  by  act  of  August  II,  1888   $12,500.4 


f  Amount  (estimated)  required  for  completion  of  exist  iug  project   12, 500.  < 

J  Amount  that  can  be  protitably  expended  in  fiscal  year  ending  Juno30,18y0  12, 500.  ( 
1  Submitted  in  compliance  with  requirements  of"  sections  2  of  river  aud 

t.    barbor  acts  of  1800  and  1807. 

(See  Appendix  T  3.) 

4.  Buffalo  Bayou,  Texas. — The  present  project  for  the  improvement  ( 
this  stream  was  adopted  in  1SS0,  the  object  being  to  straighten,  widet 
and  deepen  the  channel  to  a  depth  of  12  feet,  and  a  width  of  100  fe( 
at  bottom,  between  the  city  of  Houston  and  Simms's  l>ayou,  11  miles  b» 
low,  and  to  remove  such  snags,  stumps,  and  overhanging  trees  as  wei 
obstructions  to  navigation.  The  natural  depth  was  in  many  places  m 
more  than  G  feet,  and  the  channel  was  narrow  and  tortuous.  The  amoui 
expended  during  the  year  was  $10,980.17.  The  total  amount  expende 
to  June  30,  1SS8,  is  $il7,GG2.20.  It  has  resulted  in  clearing  the  cbanm 
of  the  most  prominent  snags,  stumps,  and  overhanging  trees,  in  easin 
some  of  the  bends,  and  mi  removing  such  shoals  as  obstructed  a  7fo< 
navigation.  These  obstructions  are  renewed  in  greater  or  less  degrt 
each  year.  The  amount  required  for  the  completion  of  the  original  e: 
cavation  is  estimated  at  $207,000,  subject  to  revision.  The  project 
not  capable  of  permanent  completion. 


July  1,  1887,  amount  available   $18,073.! 

July  1,  1*88,  amount  expended  during  fiscal  year,  exclusivo  of  liabilities 

Outstanding  July  1,  18S7   10,  iWl. 

■■ 

July  1,  1888,  balance  available   1, 087. 

Amount  appropriated  by  act  of  August  11,  1888    23, 000. 


Amount  available  for  fiscal  year  ending  June  30,  1889    20, 087. 
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(estimated)  required  for  completion  of  existing  project  subject 

iaion  $245,  000.  00 

that  can  be  profitably  expended  in  tiscal  yearonding  Juilo  30,1890   50, 000. 00 
led  in  compliance  with  requirements  of  sections  2  of  river  and 
*rbor  acta  of  1866  and  1867. 

ppendix  T  4.) 

Mouth  of  Brazos  River,  Texas. — The  atlvisability  of  a  further  prose- 
n  of  this  improvement  under  the  project  adopted  in  1880,  being 
aonabie,  the  subject  was  submitted  to  Congress  iu  a  special  report 
in  House  Ex.  Doc.  No.  109,  Fiftieth  Congress,  first  session, 
i  amount  expended  to  June  30, 1883,  is  $142,098.43.   It  has  not 
in  any  useful  effect  upon  the  bar. 

7,  amount  available   $17,910.06 

1888,  amonnt  expended  during  tiscal  year  exclusive  of 

rilitie*  outstanding  Jnly  1,  1887   $1, 254. 49 

t,  1888,  outstanding  liabilities   10. 00 

  1,264.49 

1888,  balance  availablo   16, 651. 57 

Appendix  T  5.) 

Pass  Cavallo,  inlet  to  Matagorda  Bay,  Texas. — The  works  heretofore 
"  for  the  improvement  of  this  locality  have  practically  disap- 
and  if  resumed,  must  begin  anew  upon  a  new  site  at  a  largely 
estimate  of  cost.    The  total  amount  cxi>ended  to  June  30, 
is  $292,050.22.    It  has  not  resulted  in  any  useful  effect  upon  the 

g, 1887,  amonnt  available  ....  $57, 404. 84 

fl,  1888,  amount  expended  during  fiscal  year,  exclusive  of 

ibilities  outstanding  July  1,  1887    $1,950. 06 

1,  1888,  outstanding  liabilities   5. 00 

  1,955.06 

• 

1,  1888,  balance  availablo   35, 449. 78 

Appendix  T  6.) 

Aransas  Pass  and  Bay  up  to  Rochport  and  Corpus  Christ t,  Texas. — 
present  project  for  the  improvement  of  this  locality  was  adopted 
fl£B79  and  modified  in  1887,  the  object  being  to  fix  the  position  of  the 
and  to  provide  a  navigable  chaunel  at  least  20  feet  deep  through 
bar.    In  its  natural  state  the  pass  was  moving  bodily  at  the  rate 
>ut  260  feet  per  year,  and  the  channel  depth  over  the  bar  varied 
7  feet  to  UJ  feet.    Tho  amount  expeuded  during  the  year  was 
1,449.78.   The  total  amouut  expeuded  to  June  30,1888,  iucluding 
J.93  subscribed  in  1883  by  citizens  of  Rockport  and  Corpus  Christi, 
►,006.73.    It  has  resulted  in  partially  checking  the  southwest- 
movement  of  the  pass.    It  is  proposed  during  the  coming  year  to 
iplete  the  protection  of  the  southerly  shore  of  the  pass  and  during 
fiscal  year  ending  Juno  30,  1890,  to  begin  the  reconstruction  of  the 
ith  jetty.   The  amount  required  for  the  entire  completion  of  the 
fcoject  is  $1,571,293.72. 

tf  1,  1887,  amonnt  available   $97, 631. 98 

Btiy  1.         amount  expended  during  fiscal  year,  exclusive 

■if  liabilities  outstanding  July  1,  1887   $72,758.51 

Buy  I,  1888,  outstanding  liabilities   22,691.27 

  95, 449. 78 

mlf  l,  183^,  balance  availablo   2, 182.20 

Aaoaut  appropriated  by  act  of  August  11,  1&-8   100,000.00 

it  available  for  fiscal  year  ending  June  30,  1889  .      108, 182. 20 
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f  Amount  (estimated)  required  for  completion  of  existing  project  $1,471,000. 00 

I  Amount  that  can  bo  profitably  expended  iu  fiscal  year  ending  June 

4     :K».  1890   200, 000.  00 

I  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(    harbor  acts  of  1800  and  1807. 

(See  Appendix  T  7.) 

8.  Harbor  at  Brazos  Santiago^  Texas. — The  present  project  for  the 
improvement  of  this  locality  was  adopted  in  1881,  the  object  being"  to 
fix  the  position  of  the  channel  over  the  bar  at  the  entrance  and  to 
deepen  it.  In  its  natural  state  the  channel  was  shifting,  and  its  depth 
varied  from  6  feet  to  8  feet.  The  amount  expended  during  the  year 
was  $3,386.00.  It  was  applied  to  a  survey,  recording  commercial  sta- 
tistics, and  reports.  The  total  amount  expended  to  June  30, 1888,  is 
$188,590.23  (besides  an  appropriation  of  $6,000  in  1878,  applied  to  re 
moving  a  wreck).  It  has  resulted  in  no  useful  effect  upon  the  bar,  and 
the  works  heretofore  constructed  Lave  practically  disappeared.  It  is 
proposed  during  the  coming  year  to  limit  operations  to  merely  keeping 
a  record  of  commercial  statistics. 

The  amount  required  for  the  entire  completion  of  the  project  is 
$1,096,000. 


July  1,  1887,  amonnt  available   $.77,  29,"i.  8:} 

July  1,  1888,  amount  expanded  during  fiscal  year,  cxclusivo 

of  liabilities  outstanding  July  1,  1887   $3,381.00 

July  1,  1Hc8,  outstanding  liabilities   5.00 

  3,386.00 


July  1,  1888,  balance  available   :t3, 909.  77 

Amount  appropriated  by  aet.  of  August  1 1,  1888   25, 000.  OO 


Amount  available  for  fiscal  year  ending  Juno  30, 1889   58, 909.  77 


Amount  (estimated)  required  for  completion  of  existing  project   1,071,000.  OU 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  anil 
barbor  acts  of  1800  and  1867. 

(See  Appendix  T  8.) 

WESTERN  RIVERS. 

IMPROVEMENT  OF  RED  RIVER  AND  OF  CERTAIN  RIVERS  IN  THE 
STATES  OF  LOUISIANA,  MISSISSIPPI,  AND  TENNESSEE  TRIBUTARY 
TO  THE  MISSISSIPPI — WATER-GAUGES  ON  THE  MISSISSIPPI  AND  ITS 
PRINCIPAL  TRIBUTARIES. 

Officer  iu  charge,  Capt.  J.  II.  Willard,  Corps  of  Engineers. 

1.  Red  River ,  Louisiana  and  Arkansas. — The  present  improvemeut 
was  begun  in  1872.  At  that  time  navigation  aibove  Shreveport,  La., 
was  almost  impossible  on  account  of  the  great  raft.  Low-water  navi- 
gation between  Shreveport  and  Grand  Ecore,  La.,  was  affected  seriously 
by  the  gradual  enlargement  of  Tone's  Bayou  outlet,  which  depleted  the 
main  channel  of  the  river  below.  The  entire  river  from  Eulton,  Ark., 
to  its  mouth  was  greatly  obstructed  by  snags,  sunken  logs,  wrecks, 
leaning  trees,  etc.,  and  the  ehanuel  at  the  falls  of  Alexandria,  La.,  was 
insufficient  for  the  demands  of  commerce. 

The  project  has  contemplated  the  removal  of  the  great  raft,  the 
closure  of  Tone's  Bayou,  the  removal  of  snags  and  other  obstructions, 
openiug  a  channel  through  the  falls  at  Alexandria,  increasing  the  depth 
of  channel  at  shoal  places,  and  improving  Alexandria  Harbor. 

The  work  from  1S72  to  the  end  of  the  fiscal  year  1887  consisted  of  tlu» 
removal  of  the  raft,  preventing  its  reforming,  and  clearing  the  river  ot 
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obstructions.  Several  ineffectual  attempts ,  had  been  made  to  closo 
Tone's  Bayou,  but  nothing  since  1882,  when  the  dam  then  under  con- 
traction was  destroyed.  The  excavation  at  the  falls  of  Alexandria 
was  practically  completed.  The  work  for  the  protection  of  Alexandria 
Harbor  was  completed  according  to  the  project  as  far  as  the  funds 
available  would  permit.  This,  in  connection  with  the  dam  at  the  lower 
tails,  has  been  of  some  benefit  to  the  river  bank  at  Alexandria.  The 
rield  work  of  the  survey  from  Fulton  to  the  mouth  of  the  Atchafalaya 
was  completed  between  Fulton  aud  Caspian*.  The  amount  expended 
to  June  30,  1888,  was  £800,158.17. 

During  the  liscal  year  1888  the  snag-boats  Meigs  aud  Florence  were 
employed  in  the  low-water  season,  the  former  removing  obstructions 
below  Sbrcveport  in  August  and  September,  and  the  latter  above 
Shreveport  iu  August,  September,  and  October.  The  Florence  was 
called  out  agaiu  to  remove  jams  during  the  floods  of  March  aud  May. 
Operations  were  limited  to  the  above  by  reason  of  the  small  amount 
available. 


July  1,  1837,  amount  available  $18,245.30 

July  1,  ln&l,  amount  oxpeudod  during  ILscal  year,  exclusive  of  liabilities 
outstanding  July  1,  1887    16,403. 47 


Jalv  1,  1.-J85,  balance  available   1,841. 83 

Amount  appropriated  by  act  of  August  11,  1838   G5.000.00 


Amount  available  for  fiscal  year  ending  Juno  30,  ltfHJ    60, 841  83 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June30, 1800  100,000.00 
Submitted  in  compliance  with  requirements  of'  sect  ions  if  of  river  and 
harbor  acts  of  1806  and  1867. 

(See  Appendix  U  1.) 

1*.  Survey  of  Red  River. — The  act  of  August  5,  1880,  in  appropriating 
*75.<X)0  for  Red  River,  provided  that  $25,000,  or  so  much  thereof  as 
may  be  necessary,  shall  be  used  in  making  a  thorough  survey  of  the  river 
Lroai  Fulton,  ArkM  to  the  Atchafalaya  River,  and  in  completing  the  survey 
of  Bayou  Pierre,  Louisiana.  Of  this  amount  $21,005.12  was  expended 
\o  June  .'50,  18S7  (see  Report  of  Chief  of  Engiueers,  Appendix  N,  page 
1450;.  It  was  estimated  iu  this  Report  that  an  additional  sum  of 
&5.000  would  bo  needed  to  properly  complete  this  survey,  and  the  act 
of  August  11,  1888,  appropriates  this  amount. 


July  1 ,  1887,  amount  available   $334. 88 

July  1,           amount  expended  during  fiscal  year,  exclusive  of  liabilities 
ouatanding  July  1,1887    334.68 


Amount  appropriated  by  act  of  August  11,  1868    35,000.00 


3.  Cypress  Bayou,  Texas  and  Louisiana. — This  improvement  includes 
The  whole  navigable  channel,  from  Shreveport,  La.,  to  Jefferson,  Tex., 
ria  Sod. i  aud  Fairy  Lakes  and  Cypress  Bayou. 

The  first  project  consisted  in  cutting  and  dredgiug  a  high-water  chan- 
nel from  Jettersou  to  Red  River,  which  was  completed  in  1880. 

The  act  of  August  5,  1880,  appropriated  818,000  "to  complete  the 
JDprovemeut."  The  project  for  application  of  this  amount  contemplated 
rebuilding  the  dredge  formerly  used  on  this  work,  and  by  means  of  this 
uoat  to  straighten  and  mark  the  present  channel,  remove  stumps  there- 
from, and  re  open  cuts  by  dredgiug. 

During  the  fiscal  year  the  work  iu  Cypress  Bayou  proper,  which  in- 
cludes tLe  principal  amount  of  dredging,  has  been  completed.  That 
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remaining  to  bo  done  consists  in  straightening  and  clearing  the  channel 
of  stumps  through  the  lakes  to  Shreveport. 

The  balance  available  U  not  sufficient  for  this  purpose,  but  it  is  recom- 
mended that  the  work  be  continued,  at  a  cost  of  $7,500. 

July  1,  1887,  amount  available   £12,393.G1 

July  1,  1888,  amount  expended  during  liscal  year,  exclusive  of  liabilities 
oustanding  July  1,  1**7   12, 055.  ;ft> 

July  1,  1888,  balance  available   338.  *-» 

( Amount  (estimated)  required  for  completion  of  existing  project   7,500. 00 

J  Amounttbatcan  be  profitably  expended  in  fiscal  year  ending  June  30, 181K)  7, 500.  00 
\  Submitted  in  compliance  with  requirements  of  sections  '2  of  river  aud 

t    harbor  acts  of  1 800  and  1 H07 . 

(See  Appendix  U  2.) 

4.  Ouachita  and  Black  Rivers,  Arkansas  and  Louisiana. — The  improve- 
ment of  Ouachita  ltiver  was  begun  in  1871.  Black  River,  the  connect- 
ing stream  between  Ouachita  and  Ued  rivers,  was  added  under  the 
same  head  of  appropriation  by  act  of  1884.  The  present  project  con- 
templates the  removal  of  wrecks,  logs,  snags,  leaning  trees,  etc.,  ob- 
structing navigation,  and  the  improvement  of  shoal  places  between 
Camden,  Ark.,  and  the  mouth  of  Black  River. 

The  amount  expended  under  present  project  to  June  30,  18SS,  was 
8193,912.13.  Besides  the  removal  of  obstructions,  an  increased  depth 
of  from  12  inches  to  over  3  feet  was  gained  at  some  of  the  shoal  places. 

No  funds  were  available  for  work  during  the  past  fiscal  year. 

No  estimate  for  permanent  improvement  can  be  submitted,  as  ob- 
structions are  forming  continually. 

Amount  appropriated  by  act  of  August  11,    $20,000.  OO 

Amount  that  can  be  profitably  expended  in  lineal  year  endin;*  June  30,  l-'OO   2<>,  000.  oo 
Submitted  in  compliance  with  reqnitements  of  sections  2  of  river  and 
harbor  acta  of  1&6  and  1*07. 

(See  Appendix  U  3.) 

5.  Ouachita  River,  Arkansas,  above  Camden. — This  is  a  new  work.  To 
comply  with  the  requirements  of  the  river  and  harbor  act  of  August  5, 
188G,  an  examination  (no  survey  being  necessary)  was  made  of  tbo 
Ouachita  Kiver  above  Camden,  and  the  report  thereon  is  printed  in  the 
Report  of  the  Chief  of  Engineers  for  1887,  as  Appendix  U  2L 

The  proposed  improvement  consists  in  the  removal  of  snags,  cutting 
leaning  timber,  and  building  brush-dams  at  the  shoals,  at  an  estimate.! 
cost  of  $9,000. 

The  river  and  harbor  act  of  August  11,  1S88,  appropriates  $9,000  to 
complete  the  work. 

Amount  appropriated  by  act  of  August  11,  1683   §9,  000.  OO 

6.  Bayou  irArbonne,  Louisiana.— Tho  project  for  this  improvement 
was  adopted  in  1884,  and  contemplates  the  removal  of  snags,  lo«?s, 
wrecks,  leauiug  trees,  etc.,  obstructing  navigation  from  Stein's  Bluff  to 
the  mouth,  42.J  miles,  at  an  estimated  cost  of  815,000. 

The  amount  expended  to  June  30,  1888,  was  87,000,  which  resulted  in 
the  removal  of  obstructions  from  about  one-half  of  that  part  of  the  stream 
in  which  improvement  is  contemplated. 

The  small  balance  available  at  the  beginning  of  the  fiscal  year  was 
expended  in  removing  obstructions  from  about  12  miles  of  the  bayou. 
1  But  little  work  is  required  in  the  29  miles  above  the  mouth  at  pres- 
eut,  and  with  the  amount  asked  lor  the  fiscal  year  ending  Jnne  30,  1S90 
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it  is  proposed  to  continue  the  removal  of  obstructions  up  to  Stein's 
liluff. 

The  work  is  uot  permanent  as  new  obstructions  are  forming  contin- 
nally. 

July  1,  1837,  amount  available   $G09.23 

July  1,  1888,  amount  expended  during  fiscul  year,  exclusivo  of  liabilities 

outstanding  Jnly  1, 1887     669.23 

Amount  appropriated  by  act  of  August  1 1,  1888    2, 000. 00 

[Amount  (estimated)  required  for  completion  of  existing  project   0,000.00 

)  Amount  that  can  bo  profitably  expended  in  fiscal  vcarending  Juno30, 1890  4,000.00 
Submitted  in  compliance  w  ith  requirements  of  sections  %  of  river  and 
<    harbor  acta  of  1866  and  18(57. 

(See  Appendix  U  4.) 

7.  Little  River,  Louisiana. — This  is  a  new  work.  To  comply  with  the 
requirements  of  the  river  and  harbor  act  of  August  5, 1880,  a  preliminary 
'  lamination  (no  survey  being  required)  was  made  of  the  above  stream, 
ind  the  report  thereon  is  printed  as  Appendix  U  30  of  the  Report  of  the 
Chief  of  Engineers  for  1887. 

The  contemplated  improvement  consists  in  tho  removal  of  sunken 
loss  and  cutting  away  overhanging  trees  from  Catahoula  Lake  to  Black 
River,  at  an  estimated  cost  of  $2,500. 

The  river  and  harbor  act  of  August  11,  18SS,  appropriates  $2,500  for 
the  work. 

Amount  appropriated  by  act  of  August  11,  1883   $2,600.00 

8.  Bayou  Bartholomew,  Louisiana  and  Arkansas. — This  improvement 
*as  begun  in  1881,  the  project  contemplating  the  removal  of  wrecks, 
*nags,  overhanging  timber,  etc.,  obstructing  navigation  between  Bax- 
ter, Ark.,  and  tho  mouth,  a  distance  estimated  to  be  213  miles. 

The  amount  expended  to  June  30,  1888,  was  $23,000.  The  work  had 
fitended  nearly  over  the  entire  portion  of  the  bayou  included  in  the  pro- 
ject, and  lessened  the  dangers  of  navigation  greatly.  But  no  permanent 
improvement  can  be  effected,  as  new  obstructions  are  forming  continu- 
ally. 

During  the  fiscal  year  about  48  miles  of  the  bayou  were  worked  over. 

h:W  I,  1887,  amount  available   §1,883.45 

'•ilv  1,  1888,  amount  expended  during  fiscal  year,  cxclusivo  of  liabilities 

mding  July  1,  lb»7   1,883.45 

appropriated  by  act  of  August  11, 1888   5, 000. 00 


L  Amount  thatcan  bo  profitably  expended  in  fiscal  year  ending  Juno  30,1890     6, 500.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
1    harbor  acts  of  18*J6  and  1807. 

(See  Appendix  U  5.) 

9.  Bayou  Jtouf,  Louisiana. — The  project  for  improvement  of  this 
^you  was  adopted  in  1880,  aud  contemplated  the  removal  of  snags, 
*>?s.  leaning  timber,  etc.,  obstructing  navigation  between  Wallace's 
Unding  and  its  month,  a  distance  of  280  miles.  An  examination  of 
ton  outlets  of  the  bayou  near  Point  Jefferson,  La.,  was  made  in  1S84, 
•r.d  their  closure  recommended  at  a  cost  of  $8,500. 

The  amount  expended  to  June  30,  188S,  was  $15,482.75,  exclusive  of 
rxi*ting  contracts.  The  removal  of  obstructions  enabled  boats  to  run  to 
Not  Jefferson.  10  miles  below  Wallace's  Landing,  during  high  water. 

Iii  August,  1887,  au  agreement  was  made  with  a  planter  in  the  vicin- 
•yof  Point  Jefferson  to  close  the  three  outlets,  so  far  as  tho  funds 
»raibble  would  permit,  in  connection  with  levee  work  ho  was  perform- 
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ing  near  by.  Outlet  No.  1  was  closed,  and  No.  12  begun,  but  was  dis- 
continued by  bad  weather  in  December  and  nothing  has  been  done  since. 
'  It  is  proposed  to  apply  the  available  balance  to  closing  the  outlets. 

No  permanent  improvement  can  be  secured,  as  new  obstructions  are 
added  from  tiino  to  time. 


July  1,  1*87,  amount  available   $4,981.41 

July  I,  1888,  aniouut  cxpendcd.during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  1887   §3, 138. 54 

July  1.  1888,  outstanding  liabilities   385.62 

July  I,  1888,  amount  covered  bv  existing  contracts   1,3^0.00 

  4,784.10 


July  1,  1888,  balance  available   197. 25 

Amount  appropriated  by  act  of  August  11,  1888   6,000.00 


Amount  available  for  fiscal  year  ending  Juno  30,  1880    0, 107.25 


C  Amount  that  can  be  profitably  expended  in  fiscal  yearending  June  30, 1390     5, 000. 00 
<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  l^O  and  1807. 

(See  Appendix  U  0.) 

10.  Tensas  liircr  and  Bayou  Macon,  Louisiana. — The  project  for  im- 
provement of  Tensas  River  was  adopted  in  1881,  and  contemplated  the 
removal  of  logs,  snags,  leaning  timber,  etc.,  obstructing  navigation  from 
Dallas  to  its  mouth,  about  180  miles,  at  an  estimated  cost  of  $23,000. 
Bayou  Macon,  a  tributary,  was  added  under  the  same  head  of  appro- 
priation by  act  of  1884,  and  the  project  contemplates  the  removal  of  the 
same  class  of  obstructions  as  in  Tensas  from  Floyd  to  its  mouth,  about 
130  miles,  at  an  estimated  cost  of  817,000. 

The  amount  expended  to  June  30,  188S,  was  $11,000,  $7,000  of  which 
had  been  applied  to  improvement  of  Tensas  River  and  the  balance  to 
fiayou  Macon. 

Operations  were  continued  in  Bayou  Macou  from  October  13, 1887,  to 
the  end  of  the  month,  when  the  funds  were  exhausted.  The  work  con- 
sisted principally  in  destroying  accumulations  of  drift.  This  placed  the 
bayou  in  good  condition  for  high  and  medium  stages,  but  navigation 
can  be  improved  by  removal  of  sunken  logs,  etc.,  from  the  channel. 

The  work  is  not  permaneut,  as  new  obstructions  are  forming  continu- 


ally. 

July  1,  1887,  amount  available   $400. 

July  1,  188-*1,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 

outstanding  July  1, 1887   400.  39 


Auurtmt  appropriated  by  act  of  August  11,  1888   5,000. 00 


'Amount  (estimated)  required  for  completion  of  existing  project   24,000.00 

Amount  that  can  be  profitably  expended  in  fiscal  yearendiuc  J  QUO  30, 1800  11, 000. 00 
Submitted  in  compliance  with  requirements  ol  sections  *I  of  river  and 
harbor  acts  of  I860  and  1807. 

(See  Appendix  U  7.) 


11.  Bayous  Itondeicay  and  Vidal,  Louisiana,  by  removing  obstructions. — 
This  is  a  new  work.  To  comply  with  the  requirements  of  the  river  and 
harbor  act  of  August  5, 188G,  an  examination  was  made  (a  survey  being 
unnecessary)  of  the  bayous  above  referred  to,  and  the  report  thcreou  is 
printed  in  the  lleport  of  the  Chief  of  Engineers  for  1887,  as  Appendix 
U29. 

The  improvement  proposed  is  the  removal  of  obstructions,  chiefly 
leaning  trees,  from  the  canal  aud  the  part  of  Bayou  Vidal  which  will 
remain  open  from  the  lake  to  the  line  of  the  levee  proposed  to  be  erected 
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liv  State  authority  north  of  Lake  Palmyra,  etc.,  at  an  estimated  cost  of 
3*1,000. 

The  river  autl  harbor  act  of  August  11,  1S8S,  appropriates  $1,000  for 
tlitf  work. 

Amount  appropriated  by  act  of  August  11,   $1,000.00 

12.  Big  Black  River,  Mississippi. — The  project  for  this  improvement 
contemplated  the  removal  of  snags,  logs,  wrecks,  and  leaning  trees 
obstructing  navigation  between  the  mouth  and  Cox\s  Ferry,  13u  miles 
above,  at  an  estimated  cost  of  $32,(100.  Such  improvement  cau  not  be 
permanent,  as  new  obstructions  are  added  from  time  to  time. 

The  first  appropriation  for  this  work,  by  act  of  1884,  was  applied  to 
removing  obstructions  in  the  fust  75  miles  above  the  mouth.  No  work 
has  been  done  since. 

The  appropriation  in  the  act  of  1880 contained  the  following  proviso: 
••No  part  of  this  appropriation  shall  be  used  until  the  State  ot  Missis- 
sippi .-.ball  have  first  caused  the  bridges  south  of  the  Vicksburg  and 
Meridian  Uailroad  to  be  so  constructed  as  not  to  obstruct  the  navigation 
of  said  stream."   This  requirement  has  not  been  complied  with  yet. 

July  1,  18*7.  amount  availablo   §5,000.00 

JnJjr  1,  l*ir*f  balance  availablo   5,000.00 

i  Amount  (estimated)  required  for  complet  ion  of  existing  project   000. 00 

c  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(    harbor  aots  of  1<*GG  and  1S07. 

(See  Appendix  U  8.) 

13.  Yazoo  River,  Mississippi. — Work  in  this  river  was  begun  in  1S73 
by  removing  the  wrecks  of  eleven  steam-boats  sunk  during  the  war. 
fbe  project  contemplates  the  removal  of  wrecks,  logs,  snags,  leaning 
trees,  etc.,  which  obstruct  the  channel  throughout  the  entire  length  of 
the  stream.  No  permaneut  improvement  can  be  effected,  as  each  flood 
brings  new  obstructions  into  the  river,  and  others  are  added  by  sliding 
hanks,  etc. 

The  amount  expended  to  June  30,  1S8S,  was  $157,000.50.  The  largo 
number  of  wrecks  and  natural  obstructions  which  limited  navigation  of 
flic  stream  had  been  removed  to  suchanextentthat  the  river  was  naviga- 
te from  its  head  to  its  mouth  the  entire  year. 

Tfie  snag-boat  Meigs  continued  work  during  July,  1887,  and  was  then 
transferred  to  lied  River.  At  the  close  of  operations  the  river  was  less 
oU>truct»'d  and  navigation  safer  than  ever  known.  An  attempt  was 
made  in  September  to  deepen  the  channel  over  the  bar  at  the  mouth, 
unt  the  funds  available  boing  insullicient  the  work  was  abandoned. 


Juk  1,  1^7,  amount  available   $3,0G0. 45 

J  ily  1.  1^-*,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1, 1**7   2, 007. 01 


!  Jv  1.  1>>>^,  balance  available   993. 44 

tfimunt  appropriated  by  act  of  August  U,  leeW   :W,000.00 


'.  n.innt  available  for  fiscal  year  ending  June  30, 1**1)   32, 003. 41 


i  Amount  that  can  be  profitably  expended  in  fiscal  yearending.June3(\  1KM>   50,  000. 00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
t    harbor  acts  of  J.t?6t>  and  le67. 

(See  Appendix  U  9.) 

11.  Trhnla  Lake.  Mississippi. — The  project  fortius  improvement  was 
•Hlopieri  in  1881,  and  contemplated  the  removal  of  snags,  logs,  leaning 
umber,  etc.,  obstructing  navigation,  to  enable  light  draught  steam- boats 
io  enter  the  lake  earlier  in  the  season. 
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The  amount  expended  to  June  30,  18SS,  was  $8,099.22; 
No  work  was  done  during  the  fiscal  year. 

No  permanent  improvement  can  be  effected,  as  new  obstructions  are 
formiug  continually. 


July  1 ,  1887,  amount  available   $&ltf.  1* 

July  1,  1888,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,  1887   51t<.  4U 


July  1,  1888,  balance  available   ,7b 

Amount  appropriated  by  act  of  August  11,  1888    3,000.00 


Amount  available  for  fiscal  year  ending  Jnne  \i0,  1889   3,000.7- 


C  Amouuttbatcan  bo  profitably  expended  in  fiscal  year  ending  JuncJO, 1890     0, 000. 0(J 
<  Submitted  in  compliance  witb  requirements  of  sections  2  of  river  and 
(     barbor  acts  of  I860  and  1867. 

(See  Appendix  U  10.) 


15.  Tallahatchee  River,  Mississippi. — This  improvement  was  begun  in 
1879.  The  project  contemplated  the  removal  of  snags,  sunken  logs, 
and  leaning  timber  obstructing  low-water  navigation  below  mouth 
of  Coldwater  Eiver,  a  distance  105  miles,  and  the  removal  of  a  wreck 
lyiug  in  the  channel  8  miles  above  the  month.  The  estimated  cost  of 
such  improvement  was  $40,0(10. 

The  amount  expended  uuder  this  project  to  June  30, 1888,  was  $27,500, 
and  there  had  been  expended  above  mouth  of  Coldwater  $10,000.  Be- 
fore improvement  the  river  from  mouth  of  Coldwater  to  Yazoo  Eiver 
was  navigable  about  six  months  of  the  year.  Boats  from  the  Yazoo 
now  run  to  Sharkey's  Landing,  100  miles  above  the  mouth,  the  entire 
year. 

No  work  was  done  during  the  past  fiscal  year. 

Many  dangerous  obstructions  remain,  and  others,  caused  by  sliding 


and  caving  banks,  are  forming  continually. 

July  1,  1887,  amount  available   $114.71 

July  1,  1888,  amount  expended  during  liscal  year,  exclusive  of  liabilities 

outstanding  July  1,  1887    114.  T4 

Amount  appropriated  by  act  of  August  11,  1888    5,000. 00 

r  Amount  (estimated)  required  f:ir  completion  of  existing  project   17, 500.  QU 


J  Amount  t  bat  can  be  prolitably  expended  in  fiscal  yearending  Juno  IK),  181*0    10,000. 0*) 
\  Submitted  iu  compliance  with  requirements  of  sections  2  of  river  and 
I     barbor  acts  of  1*011  and  1807, 

(See  Appendix  U  12.) 

10.  Steele's  Bayou,  Mississippi.— The  project  for  this  improvement  con 
templates  the  removal  of  snags,  logs,  stumps,  leaning  trees,  etc.,  ob- 
structing high-water  navigation. 

The  amount  expended  to  Juno  30, 1SS8,  for  this  purpose  was  $4,690.20, 

Nothing  was  done  during  the  fiscal  year. 


July  1,  1887,  amount  available   $590.  ?> 

July  1,  1888,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 

outstanding  July  1,  1887   2*9.9* 


July  1,  1888,  balance  available   300. 8t 

Amount  appropriated  by  act  of  August  11,  1888    2, 500.  ()( 


Amount  available  for  fiscal  year  ending  June  30,  1889   2, 800.  K 


Amount  that  can  be  profitably  expended  in  fiscal  year  eudiug  Juue30, 1890     5, 000. 01 
Submitted  in  compliance  witb  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  U  13.) 
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17.  Big  Sunflower  River,  Mississippi. — The  project  for  improving  this 
stream  was  adopted  in  1870,  and  contemplated  building  wing-dams  to 
scour  a  channel  of  from  3  feet  to  40  inches  over  the  bar,  and  the  re- 
moval of  suags,  sunken  logs,  and  leaning  timber  obstructing  naviga- 
tion, at  an  estimated  cost  of  $66,000. 

The  amount  expended  to  June  30,  1888,  was  $47,000.  Obstructions 
were  removed  and  an  increased  depth  of  channel  of  from  18  inches  to 
?4  feet  gained  at  the  bars  where  dams  had  been  built.  When  work 
was  begun  in  1879  the  stream  was  navigable  about  six  months  in  the 
year.  During  1SS5-'8G  it  was  navigable  all  the  year,  but  in  1886-'87 
for  about  eight  mouths  only,  on  account  of  formation  of  new  obstruc- 
tions since  work  was  stopped  in  January,  1885. 

The  work  resumed  in  June,  1887,  was  continued  until  August  26,  when 
the  funds  were  exhausted.  Obstructions  were  removed,  and  wing-dams 
built  at  various  bars,  giving  increased  depths  of  channel  ranging  from 
12  to  30  inches.  Operations  extended  up  to  Faisonia,  about  144  miles 
above  the  mouth,  considered  ordinarily  the  head  of  navigation. 


July  1,  1887,  amount  available   fS,  055. 16 

July  1,  1888,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1, 1687    2,955.16 


Amount  appropriated  by  act  of  August  11,  1888    5, 000. 00 


Amount  (estimated)  required  for  completion  of  existing  project   14, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1800   10, 000. 00 


l  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
[  harbor  acta  of  1866  and  1867. 

(See  Appendix  U  14.) 

18.  Big  Hatchcc  River,  Tennessee.— This  improvement  was  begun  in 
1880.  The  project  contemplated  the  removal  of  logs,  snags,  leaning 
timber,  etc.,  obstructing  navigation  from  Bolivar,  Teuu.,  to  the  mouth, 
about  !S40  miles,  to  render  that  portion  of  the  river  navigable  for  light- 
draught  boats  throughout  the  year.  The  improvement  will  not  be 
Permanent,  as  new  obstructions  form  from  time  to  time. 

The  amount  expended  to  June  30,  1888,  was  $22,000. 

No  work  was  doue  during  the  fiscal  year. 

Economy  would  be  subserved  by  expending  in  one  season  an  amount 
sufficient  to  clear  the  river  of  obstructions,  so  as  not  to  require  further 
s-ork  for  several  years.  Five  thousand  dollars  can  be  applied  profitably 
to  this  purpose  during  the  fiscal  year  ending  June  30,  1890. 


July  1,  1887,  amount  available   $64.54 

July  1,  1888,  amount  expended  during  fiscal  yoar,  exclusive  of  liabilities 
outstanding  July  1,  1*87    64.54 


Amount  appropriated  by  act  of  August  11,  1888    5,000.00 


t  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1890  5,000.00 
•  Submitted  in  compliance  with  requirements  of  sections 2 of  river  and  har- 
(    bor  acta  of  1866  and  1867. 

(See  Appendix  U  15.) 

19.  Forked  Deer  River,  Tennessee.— This  improvement  was  begunin  1883. 
The  project  coutemplated  the  removal  of  snags,  logs,  leaning  timber, 
etc,  obstructing  navigation  from  the  mouth  to  Sharou,  about  114  miles 
above,  at  an  estimated  cost  of  819,250.  (Jperations,  however,  have  been 
extended  to  Jackson,  the  head  of  navigation,  81  miles  above  Sharon. 
The  work  will  not  be  permanent,  as  obstructions  arc  added  from  time 
to  time. 
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The  amount  expended  on  the  South  Fork  to  June  30,  188S,  was 
$10,000. 

!Xo  work  was  done  during  the  fiscal  year. 

The  obstructed  condition  of  the  main  Forked  Deer  River  prevents 
navigation  of  South  Fork  at  least  three  months  of  the  year. 
The  sum  of  $10,000  can  be  expended  profitably  in  one  season's  work 


in  these  streams. 

Jnly  I,  1887,  amount  available   $117.24 

July  1,  1888,  amount  expended  during  tiseal  year,  exclusive  of  liabilities 

outstanding  July  1, 1?87   1 17.  24 

Amount  appropriated  by  act  of  August  11,  1688   i>,  500.  Ou 


Amount  that  can  be  profitably  expended  in  fiscal  yearendiug  June  30, 1890    10,  000.  00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  U 10.) 

20.  Water-gauge*  on  the  Mississippi  Hirer  and  its  principal  tribu- 
taries.— Section  5252,  Revised  Statutes,  authorizes  and  directs  the  Sec- 
retary of  War  to  have  water-gauges  established  and  daily  observations 
made  of  the  rise  and  fall  of  the  Lower  Mississippi  Kiver  and  its  chief 
tributaries  at  or  in  vicinity  of  certain  points  named  and  at  such  other 
places  as  he  may  deem  advisable. 

By  the  terms  of  the  statute  the  sum  of  $5,000  was  to  be  appropriated 
annually  for  these  gauges.  This  amount,  however,  has  not  been  ap- 
propriated regularly.  In  187S  observations  had  to  be  stopped  by  reason 
of  exhaustion  of  funds,  but  mauy  observers  continued  the  readings  witli 
out  compensation.  In  1S8G,  no  appropriation  being  made  for  that  fiscal 
year,  the  Mississippi  Kiver  Commission  paid  the  observers  and  repairec 
the  gauges  on  the  Mississippi  to  prevent  the  suspension  of  those  iin 
portant  observations.  Nearly  all  the  permanent  gauges  require  re 
building  and  the  bulletin-boards  repairs  and  painting.  Bulletins  shoul< 
be  erected  also  at  all  stations  on  the  tributaries. 

During  the  fiscal  year  observations  were  continued  at  all  the  gauges 
and  inspection  and  repairs  made  as  far  as  practicable  with  the  fund 
available.  The  appropriation  of  August  5, 1SSG,  was  exhausted  pract  i 
cally  by  September  30,  1887,  but  observations  were  continued  vol  mi 
tarily,  with  the  understanding  that  the  observers  should  receive  no  pa; 
unless  special  appropriation  was  made,  an  estimate  for  which  was  eoii 
tained  in  Senate  Ex.  Doc.  Xo.  92,  Fiftieth  Congress,  first  sessiou. 


.Inly  1,  1887,  amount  available   $1 ,  68^.  S 

July  1,  1888,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  MOT  ,   f  1,618.98 

July  1,  1888,  outstanding  liabilities   10.04 

 1,638.1 


Amount  appropriated  by  act  of  -August  11,  1888   9,  GOO.  t 

(See  Appendix  U  17.) 


IMPROVEMENT  OF  ARKANSAS  RIVER;  OF  RIVERS  IN  THE  STATE  O 
ARKANSAS,  OF  BLACK  RIVER  IN  ARKANSAS  AND  MISSOURI,  AX 
OF  ST.  FRANCIS  AND  LITTLE  RIVERS,  MISSOURI. 

Officer  in  charge,  Capt.  H.  S.  Taber,  Corps  of  Engineers. 

1.  Red  River  above  Fulton,  Arkansas. — The  appropriation  avails*!) 
is  the  iirst  ever  made  for  work  above  Fulton. 
The  project  contemplates  high  and  medium-stage  navigation  on! 
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.mil  proposes  to  attain  this  by  operatiug  a  hand-propelled  snag-boat  of 
light  draught  between  low  and  middle  stages  of  water. 

Three  thousand  one  hundred  and  fifty-four  dollars  and  forty-six  cents 
Lad  been  expended  up  to  June  30, 1887.  During  the  fiscal  year  end- 
ing Jane  30, 1888,  with  the  small  balauce  remaining,  a  good  beginning 
w;is  made  upon  the  project,  nearly  eight  hundred  dangerous  snags 
low  water)  having  been  removed.  The  direct  beuefits  to  navigation 
were  very  marked. 

July  1,  1897,  amount  available   $3,828.34 

July  1,  ISzlS,  amount  expended  during  fiscal  year,  exclusive  of 

labilities  outstanding  July  1,  1687   $3, 6f>4. 84 

July  1,  18-8,  outstanding  liabilities   75.00 

  3,739.84 

Julv  1,  13&J,  balance  available  _   88. 50 

Amount  appropriated  by  act  of  August  1 1,  1«88   3, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1889   3, 088. 50 

(See  Appendix  VI.) 

2.  Little  Red  River,  Arkansas. — The  only  improvements  ever  at- 
tempted upon  this  river  were  made  in  1872. 

Prior  to  this  work  many  overhanging  trees  and  a  large  number  of 
snags  interfered  with  navigation  in  the  lower  reaches,  and  many 
bowlders  obstructed  flat-boat  and  raft  navigation  in  the  reach  above 
;he  present  town  of  Judsouia. 

Most  of  the  overhanging  trees  and  snags  were  removed  as  high  as 
Judsonia,  and  the  bowlders  remained  untouched  to  the  end  of  June  30, 
1*SG. 

The  act  approved  August  5,  1SSG,  appropriated  $3,000.  The  amount 
'-stimated  as  actually  necessary  was  $8,400 ;  $400  for  the  bowlders ; 
&*,0UO  for  dredging  a  channel  through  the  shoals. 

The  $400  for  the  removal  of  bowlders  having  been  expended  during 
:be  fiscal  year  ending  Juno  30, 18S7,  and  the  balance  beiug  too  small  to 
twild  and  operate  a  light  dredge-boat,  nothing  was  done  during  the 
teal  year  eudiug  June  30,  1888,  except  to  care  for  the  property  and 
records. 

hily  1,  ldd7,  amount  availablo  ..   $2,587.10 

July  1,  IriSS,  amount  expended  duriug  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,  ldd7   200. 00 

July  1,  1888,  balance  availablo   2,387.10 

Amount  appropriated  by  act  of  August  11,  l#$6    5,400.00 

Amount  available  for  fiscal  year  ending  June  30,  1880    7,787. 1U 

(See  Appendix  V  2.)* 

3.  Removing  obstructions  in  Arkansas  River ,  Arkansas. — Prior  to  the 
fiwt  improvements  in  1833,  shifting  sand-bars,  numerous  drift-piles,  and 
djugerous  snags  constituted  the  obstacles  to  navigation  in  the  lower 
reaches,  and  gravel  and  rock  shoals,  with  a  few  snags  and  many  over^ 
iiangin^  trees,  constituted  those  of  the  upper.  Except  for  a  few  special 
reaches,  like  the  Fort  Smith  and  Pino  Bluff,  the  general  plan  of  im- 
provement has  consisted  in  snagging  operations,  including  the  cutting 
of  overhanging  trees,  in  buildiug  wing-dams  to  improve  the  shoals,  and 
in  sarveya  looking  towards  plans  for  its  permanent  improvement. 

The  appropriations  to  June  30,  1888,  amount  to  8440,251.87.  Of  this 

there  had  been  expended  to  Juno  30,  1887,  $305,299.0  L. 

Dariug  the  fiscal  year  ending  June  30, 1888,  $2,178.28  were  expended 
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iii  the  care  of  the  property  ami  tbo  records,  and  in  advancing  tbe  work 
on  the  maps  of  tbe  river  iroin  Little  Rock,  Ark.,  to  Wichita,  Kans. 

The  removal  of  obstructions  will  be  continued  with  the  amount  on 
hand  and  that  asked  for. 


July  1,  1887,  amount  available   ft  426. 95 

July  1,  1888,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  1887    $1,986.28 

Jnly  1,  1888,  outstanding  liabilities   192.00 


July  1,  1888,  balance  available   248. 67 

Amount  appropriated  by  act  of  August  11,  1888    25, 000. 00 


Amount  available  for  fiscal  year  ending  June  30, 1S89   25,248.67 


f  Amount  (estimated)  required  for  completion  of  existing  project,  annually  35,000. 00 

J  Amountthatcau  bo  profitably  expended  in  fiscal  year  ending  June30, 1890  35,000.  00 
i  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
t.   harbor  acts  of  1866  and  1867. 

(See  Appendix  V  3.) 

4.  Arkansas  Riter,  Arkansas  and  Kansas. — By  act  of  August  5, 1S8G, 
$75,000  was  appropriated  for  continuing  the  improvement  of  Arkansas 
lliver.  According  to  the  plau  and  recommendations  in  Appendix  V 13, 
House  Ex.  Doc.  No.  1,  Forty-ninth  Congress,  first  session,  of  which  there 
was  to  bo  expended  $8,000  at  Pine  Bluff,  $13,000  at  Fort  Smith,  $10,000 
at  Dardauelle,  or  so  much  thereof  as  may  bo  necessary  at  these  points. 

The  approved  project  for  the  expenditure  of  this  sum  is  as  follows  : 

At  Pino  Fluff  the  $5,000  to  be  us.?d  in  extending  and  repairing  the 
dikes,  and  for  protecting  the  town  front. 

At  Fort  Smith  the  $13,000  is  to  be  expended  in  erectiuga  permeable 
dike  a  little  above  the  town  to  retain  the  channel  along  t  he  city  wharves. 

At  Dardauelle  the  $10,000  to  be  expended  in  erecting  a  permeable 
dike  above  the  town  to  remove  the  sand  bar  now  in  front  of  the  wharves. 

From  Little  Bock  to  the  mouth,  the  balance,  and  so  much  as  may  not 
be  required  at  the  three  places  above  specified,  to  bo  expended  in  the 
erection  of  permeable  dikes  at  the  worst  places,  looking  towards  the 
permanent  improvement  of  the  river  to  give  at  least  a  depth  of  5  feet 
at  extreme  low  water. 

Before  operations  were  begun  at  Fort  Smith  the  old  jetty  at  that  place, 
built  in  1877  and  1878,  had  so  far  disappeared  as  to  reuder  no  service, 

At  Dardanelle  a  bad  bar  had  formed  alougtho  town  front,  cutting  ofl 
all  approach  to  either  wharf  at  low  water  or  medium  stage. 

At  Pino  Bluff  the  condition  before  improvement  was  that  atone  point 
in  the  viciuity  of  the  town  a  cut  off  was  threatened,  at  another  a  bar 
interfered  with  navigation  at  low  water,  and  in  the  bend  in  front  of  the 
town  the  river  was  eroding  the  banks  with  a'  rapidity  that  threatened 
the  town  front.  The  works  erected  have,  so  far,  produced  the  desired 
effect  of  arresting  this  erosion. 

From  Little  llock  to  the  mouth  of  the  river  the  river  cousists  of  alter 
natiug  bars  and  caviug  banks,  with  crossings  more  or  less  troublesome 
at  low  water,  a  few  of  the  latter  operating  to  effectually  close  the  river 
to  navigation  at  extreme  low  water  for  boats  drawing  2  feet  of  water, 
During  the  fiscal  year  ending  June30, 1S88,  $437.29  have  been  expended 
at  Pine  Bluff  in  the  care  of  the  property.  No  additional  work  has  been 
required  at  that  point.  The  works  have  rendered  excellent  service, 
Extensive  tilling  has  continued  all  along  the  dangerous  points  of  tbe 
town  front. 

At  Fort  Smith,  Ark.,  $148.63  was  expended  iu  caring  for  the  prop- 
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erty.  No  rises  occurred  until  uear  the  close  of  the  fiscal  year  ending 
June  30,  18S8,  to  test  the  dike  erected  here.  These  rises  have  been  at- 
tended with  very  satisfactory  results  in  the  way  of  deposits. 

At  Dardanelle  there  were  no  rises  after  the  completion  of  the  dike  of 
300  feet  that  were  sufficient  to  indicate  what  length  of  dike  would  ac- 
complish the  object  in  view  and  do  no  violence  to  the  town  front,  until 
jost  prior  to  the  close  of  the  fiscal  year. 

At  last  accounts  the  dike  described  in  the  last  annual  report  was  doing 
excellent  work,  and  it  is  probable  that  early  in  the  next  fiscal  year  de- 
velopments will  be  such  that  the  original  project  may  be  successfully 
completed. 

From  Little  ftock  to  the  mouth  $34,5S9.13  were  exponded  according 
to  the  approved  project.  The  plant  belonging  to  Pine  Bluff,  Fort  Smith, 
and  Dardanelle,  was  utilized,  and  three  of  the  worst  places  have  been 
improved. 

Good  progress  has  been  made  also  just  above  Little  Rock  in  directing 
the  channel  through  draw  of  the  Baring  Cross  Bridge  and  keeping  i*: 
next  to  the  city  wharves.  It  is  believed  that  one  or  more  short  dikes 
will  be  required  to  complete  this  work. 

To  complete  the  project  as  sot  forth  in  Appendix  V  13,  House  Ex. 
Doc.  No.  1,  Forty-ninth  Congress,  first  session,  $2,494,544  will  be  re- 
quired to  obtain  a  channel  at  least  200  feet  wide  and  G  feet  deep  at  low 


The  Board  of  Engineers,  in  reviewing  this  project,  estimate  the  cost 
of  obtaining  a  depth  of  4  feet  at  810,000  per  mile,  or  80,400,000  for  the 
100  miles  from  Little  Kock  to  White  Kiver  Cut-off.  The  act  of  August 
11,  18SS,  contains  the  following  proviso : 

That  nothing  herein  contained  shall  authorize  the  Secretary  of  War  to  enter  upon 
:b«  project  of  improvement  of  said  river,  as  set  forth  in  xho  report  of  the  Board  of 
Ungioeer*  on  improvement  of  tho  Arkansas  River  from  Wichita,  Kaus.,  to  its  month, 
dated  New  York  City,  March  16,  1888)  and  contained  in  House  Ex.  Doc.  No.  234,  Fifti- 
rth  Congress,  first  session. 

July  I,  1*87,  amonnt  available   $44,868.04 

July  1,  lr1**4,  amount  expended  during  fiscal  year,  exclusivo 

of  liabilities  outstanding  July  1,  1887  §33,508.81 

Julv  1,  1?88,  outstanding  liabilities   1,350.29 

  34,859.10 

Jnlv  lf  18*8,  balance  available   10,009.54 

Amoout  appropriated  by  act  of  August  11,  1888    150,000.00 

•  ______ 

Amonnt  available  for  fiscal  year  ending  Juno  30,  1889   1G0, 009. 54 

'Amount  (estimated)  required  for  completion  of  existing  project   2,344,544.00 

1  Amonnt  that  can  be  protitablv  expended  in  fiscal  year  ending  June  30, 

1£90   250,000.00 

)  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(_    harbor  acts  of  1866  and  1867. 

(See  Appendix  V  4.) 

5.  Petit  Jean  River,  Arkansas. — Before  improvement  this  river  was  ob- 
structed by  snags,  logs,  drift-piles,  overhangiug  trees,  and  shoals.  The 
project  for  improvement  contemplated  rendering  it  navigable  during 
high  and  medium  stages  of  water  as  high  as  Danville,  Ark.,  by  cutting 
the  overhanging  trees  and  cutting  up  tho  snags,  logs,  and  drift.  The 
only  appropriation  made  for  this  river  was  that  of  August  5,  1880. 

Three  thousand  three  hundred  and  six  dollars  and  fifty-one  cents  had 
been  cxpeuded  to  June  o"0,  1887,  effectively  carrying  out  the  original 
ject  as  high  as  Rocky  Crossing,  or  about  one-half  the  distance  to 


project  aj 
Danville. 
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During  the  fiscal  year  ending  June  30, 1888,  the  entire  balance  of  tli 
above  appropriation  was  expended  in  caring  for  the  property  and  tit 
records. 

July  1,  1887,  amount  available   $iyj.4 

July  I.  1888,  amount  expended  during  liscal  year,  exclusive  of  liabilities 

outstanding  July  1,  lbe;7   ISO.  4 

— —    — f 

Amount  appropriated  by  act  of  August  11, 1888   2,500.  l 

Amount  (estimated)  required  for  completion  of  existing  project   1, 000.  i 

Amonnt  that  can  be  profitably  expended  in  fiscal  ycarending  June  30, 1890     1. 000.  ( 
Submitted  in  compliance  with  requirements  of  sections  M  of  river  ami 
harbor  acts  of  1866  and  1867. 

(See  Appendix  V  5.) 

0.  Fourche  River,  Arkansas. — The  improvement  of  this  stream  wa 
begun  in  1879.  Prior  to  any  improvement  its  channel  was  choked  wit 
snags,  logs,  and  drift,  and  heavy  timber  overhung  its  banks.  Seven 
bad  shoals  also  impeded  navigation. 

Up  to  June  30,  1S8G,  $21,000  had  been  expended  in  removing  th 
greater  part  of  the  obstructions,  though. the  shoals,  and  here  and  thei 
a  snag,  washed  in  since  work  was  suspended  in  December,  1882,  sti 
offer  serious  obstacles  to  navigation  at  medium  stages  of  water. 

Fair  progress  had  been  made  up  to  June  30, 1S87,  in  carrying  out  th 
project,  which  provided  for  blasting  a  channel  50  feet  wide  ami  2  fa 
deep  through  the  shoals  about  4  miles  below  Perry  ville,  Ark.  Dunn 
the  fiscal  year  ending  June  30,  188S,  the  balauce  was  expended  in  con 
pleting  the  project.  The  shoals  were  found  to  be  more  than  double  th 
length  given  from  an  old  reconnaissance.  Despite  this,  an  effect iv 
chanuel  30  feet  wide  has  been  opened  the  entire  length  of  the  shoal. 


July  1,  1887,  amount  available   $809.  ( 

July  1,  1888,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,  1887   8O0J 

(See  Appendix  V  G.) 


7.  White  River,  Arkansas. — Prior  to  improvement,  this  river  w; 
choked  with  drift-piles,  logs,  and  snags  in  its  lower  portion,  and  froi 
Batesvillo  up,  gravel-bars,  rocky  shoals,  channel  bowlders,  and  ove 
hanging  trees  impeded  navigation. 

The  originally  adopted  project  consisted  in  snagging  operations  an 
blasting  of  ledges  and  bowlders,  and  dam  building  to  remove  gravt 
bars  or  to  close  chutes.  The  first  separate  appropriation  for  this  rm 
was  made  by  act  approved  July  5, 18S4.  At  that  time  the  river  was 
excellent  navigable  condition  for  boats  drawing  not  to  exceed  3  feet  < 
water,  from  its  mouth  to  Newport,  Ark.  From  Newport  to  Bateevi] 
there  were  many  troublesome  snags,  and  from  Batesvillo  to  liufta 
Shoals  there  were  numerous  bad  shoals,  rendering  navigation  very  u 
certain.  From  Buffalo  Shoals  to  Forsythe,  Mo.,  there  were  many  lu 
reaches  of  river,  but  the  depth  of  water  on  Buffalo  Shoals  and  Otbe 
prevented  any  navigation  at  ordinary  stages  of  water. 

The  appropriations  for  this  river  have  been  united  so  often  with  tho: 
of  the  St.  Francis,  with  the  Black  and  St.  Francis,  and  the  Black  ar 
Little  Bed,  that  the  amount  expended  on  the  White  Kiver  alone  1 
June  30,  1884,  can  not  be  exactly  stated.    The  approximate  amount 
not  under  $170,000. 

The  present  project  provides  for  removing  snags,  bowlders,  and  otln 
obstructions  to  navigation,  building  wing-dams  to  improve  shoals,  ai 
a  survey  of  the  river,  with  a  view  to  its  permanent  improvement,  fro 
Forsythe,  Mo.,  to  the  mouth. 


Digitized  by  Google 


RIVER  AND  HARBOR  IMPROVEMENTS.  189 


lo  Juue  30,  1887,  $10,573.24  had  been  expeuded.  This  completed 
the  Jield  work  of  the  survey,  removed  many  of  the  most  dangerous  snags 
ia>m  Batesville  to  the  mouth,  partially  plotted  the  notes  of  the  survey, 
improved  many  of  the  worst  shoals  between  Batesville  and  Buffalo 
Shook,  rendering  material  though  temporary  aid  to  navigation  for 
\m- light-draught  boats. 

Daring  the  liseal  year  ending  Jane  30, 1838,  $4,784.41  were  expended. 
The  plotting  of  the  field  notes  was  completed,  and  plans  and  estimates 
-»r  |>ermaiieiit  improvement  prepared,  and  a  few  snags  were  removed  , 
ifj  the  lower  reaches.  The  officer  in  charge  reports  that  the  cost  of  im- 
proving  this  river  as  proposed  by  him  will  be  $105,315  in  addition  to 
the  amount  already  expended. 

•lily  I,  1887,  amount  available   $0, 430. 7f> 

waived  from  sale  of  fnel  to  officer   6.  00 

G,43G.7u 

'  >h  1,  1S88,  amount  expended  daring  fiscal  year,  exclusive  of 

liabilities  outstanding  Jnly  1,  1837   $4, '239. 91 

My  1,  1**,  outstanding  liabilities   544.00 

  4,784.41 

v  1,  l*s.8,  balance  available   1,652.35 

j  w.unt  appropriated  by  act  of  August  11,  1888    25, 000. 00 

iiwaot  available  for  fiscal  year  ending  June  30,  1839   20,  C52. 35 

Ajuoimt  (estimated)  required  for  completion  of  existing  project   80,315. 00 

A:oouut  (estimated )  required  for  snagging  annually   8 , 000, 00 

;  Amount t bat  can  beproutablyexpendedintiscalyearendingJune30, 1890  58,000.00 
Kahnittfd  in  compliance  with  requirements  of  sections  2  of  river  ami 
harbor  arts  of  1800  and  lH4i7. 

See  Appendix  V  7.) 

s.  Cache  hirer,  Arkansas.— This  is  a  new  work.  To  comply  with  the 
r-«]'»irenient8  of  the  river  and  harbor  act  approved  August  5,  1880,  a 
;:vliminavy  examination  (a  survey  being  unnecessary)  of  the  above- 
•umed  river  was  made,  and  the  report  thereon  printed  in  Appendix  V 
;  of  the  Report  of  the  Chief  of  Engineers  for  1887. 

The  contemplated  improvement  is  to  build  and  equip  a  hand-propelled 
su£  boat,  with  which  to  remove  tho  snags,  logs,  etc.,  which  obstruct 
the  river,  at 'an  estimated  cost  of  $7,000. 

The  river  and  harbor  act  of  August  11,  18SS,  appropriates  $7,000  for 
Jbe  construction  of  the  boat  and  paying  running  expenses  of  the  same. 

imnuut  appropriated  by  act  of  August  .1 1,  1883   $7, 000. 00 

9.  Black  River,  Arkansas  and  Missouri. — Before  any  improvements 
»erc  made  upon  this  river  its  channel  was  choked  with  logs  and  suags, 
Jxl  obstructed  by  overhanging  trees,  and  in  many  (daces  shoals  inter- 
bred with  i ts  navigation  at  low  water  by  any  but  very  light-draught 
uuats.    Its  bauks  caved  but  little,  aud  except  at  the  shoals  it  had  greater 

l*pth  of  water  tbau  is  found  in  streams  generally  in  its  vicinity. 
The  original  plan  for  its  improvement  contemplated  tho  removal  of 

W-  obstructions  and  the  improvement  of  tho  shoals,  the  latter  by  wing 

iatus.    A  few  sloughs  were  to  bo  closed  so  as  to  confine  the  water  to 
maiu  channel. 

I'p  to  June  30, 1887,  $55,635.51  had  been  expended  for  these  purposes, 
M  good  progress  made  toward  connecting  with  some  detached  work 
i*air  Poplar  Bluff,  Mo.,  i.  e.,  only  CO  miles  of  nnworked  river  intervenes. 

Daring  the  fiscal  year  cuding  June  30,  1888,  $006.89  were  expended 
u  the  care  of  the  property  and  the  records. 
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Eight  thousand  dollars  will  bo  required  annually  for  two  or  three 


years  to  maintain  free  navigation. 

July  I,  1H87,  amount  available   $00G.  89 

July  1,  1868,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1, 1887  1   COG.  61) 


Amount  appropriated  by  act  of  August  11,  188S   5,000. 00 


f  Amount  (estimated)  required  for  completion  of  existing  project  annually     8, 000. 00 
Amount  that  can  bo  profitably  expended  in  the  fiscal  year  endiug  June 

<     30,  1890   8,000.00 

I  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
l    harbor  acts  of  i860  and  1807. 

(\Seo  Appeudix  V  8.) 


10.  Black  River \  Missouri. — The  work  upon  the  river  has  hitherto  been 
done  under  the  appropriation  for  improving  Black  River,  Arkausas  aud 
Missouri,  and  is  provided  for  in  the  item  under  that  beading  in  the  river 
and  harbor  act  of  August  11, 1888. 

The  above  being  the  first  appropriation  made  for  the  improvement  of 
Black  Biver  independently,  it  may  be  classed  as  a  new  work,  and  a  new 
project  for  its  expenditure  will  be  proposed  accordingly 

The  river  aud  harbor  act  of  August  11,  18S8,  appropriates  $7,0(10  for 
the  improvement. 

Until  a  project  can  be  prepared  an  estimate  for  the  completion  of  this 
work  can  not  be  submitted.  This  will  be  done  by  a  special  report  at  a 
later  date. 

Amount  appropriated  by  act  of  August  11,  1S88  §7,000.  00 

11.  Saint  Francis  River,  Arkansas. — The  first  appropriation  was  made 
March  2,  1833,  prior  to  which  this  river  was  choked  with  drift-piles, 
logs,  snags,  and  its  waters  spread  out  through  a  great  variety  of  sloughs, 
while  overhanging  trees  added  to  the  difficulty  of  navigation. 

The  originally  adopted  project  was  principally  for  snagging  opera- 
tions, and  attempts  have  been  made  to  close  up  some  of  the  lnany 
sloughs.  Appropriations  for  this  river  having  been  united  with  the 
White  River,  exactly  how  much  had  been  expended  upon  the  St.  Fran- 
cis River  to  Juuo  30, 1884,  can  not  well  bo  stated. 

JulyS,  1884,  the  first  separate  appropriation  was  made,  amouuting  to 
$12,000.  August  5,  18SG,  $8,000  more  followed.  Of  these  amounts 
$19,000.93  had  been  expended  to  June  30,  18S7. 

During  the  fiscal  year  ending  June  30,  1SSS,  $929.09  have  been  ex- 
pended in  the  continuance  of  the  original  project. 


July  1,  1887,  amount  available    $9:53. 07 

July  1,  1888,  amount  oxpeuded  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1, 1887   $904.  G9 

July  1, 1888,  outstanding  liabilities   25.00 

  929. 09 


July  1,  1888,  balance  available   3. 38 

Amount  appropriated  by  act  of  August  1 1,  1888     4, 000. 00 


Amount  available  for  fiscal  year  ending  June  30,  1889   4,003.38 


Amount  (estimated) required  for  completion  of  existing  project,  annually  8,000. 00 

Amount  that  can  be  profitably  expended  iu  fiscal  ycureuding  Junc30,1890  8,000.00 
Submitted  in  compliance  w  ith  requirement)!  of  sections  2  of  river  and 
harbor  acts  of  lebii  and  1*07. 

(See  Appendix  V  9.) 

li\  St.  Francis  Hirer,  Missouri,  from  Greenville  to  the  Arkansas  State 
line. — This  is  i\  new  work.    T<>  comply  with  the  requirements  of  the 
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nver  and  b&rbor  act  approved  August  5,  1880,  a  preliminary  examina- 
tion was  made  of  tbe  St.  Francis  liiver  between  tbe  points  named  (a 

nvey  being  considered  unnecessary),  and  the  report  thereon  is  printed 
ia  tbe  Report  of  tbe  Chief  of  Engineers  for  18S7.   (Appendix  V  17.) 

Tbe  proposed  improvement  is  the  removal  of  the  shoals  below  Green- 
ville and  the  removal  of  snags  and  other  obstructions  to  navigation 
by  snag-boat  at  an  estimated  cost  of  $7,300. 

Tbo  river  and  harbor  act  of  August  11,  1888,  appropriates  $5,000  for 
thus  work,  and  a  further  sum  of  $2,300  may  be  profitably  expended  in 
wtiaoiog  it  during  the  fiscal  year  ending  June  30, 1890. 

Aaont  appropriated  by  act  of  Anguat  11,  1888   $5,000.00 

'Amoaut  (estimated)  required  for  completion  of  existing  project   2, 300. 00 

A:;:.ntit  that  ran  l»t  protitablyexpeilded  id  Qscal  year  ending  June  tJO,  M90     %  :''<>0.  <mi 
Submitted  in  compliance  with  requirements  of  nectiona  "i  of  river  and 
I  harbor  acta  of  18tfi  and  1867. 

13.  Little  Ricer,  Missouri,  from  Ilornersville  to  its  junction  with  the  St. 
Francis  River. — This  is  a  new  work.  To  comply  with  the  requirements 
tf  the  river  and  harbor  act  of  August  5,  1880,  a  preliminary  examina- 
tion (a  survey  being  unnecessary)  was  made  of  Little  River,  and  the 
r  }wt  thereon  is  printed  as  Appendix  V  10  of  the  Report  of  the  Chief 
rEngiueers  for  1887.  The  proposed  improvement  consists  in  the  clos- 
ing of  one  of  the  chutes  forming  the  river  by  a  dam  and  the  removal  of 
ob>troctions  by  a  hand-propel  led  snag-boat  at  an  estimated  cost  of 
5*000. 

The  river  and  harbor  act  of  August  11,  1888,  appropriates  $5,000  for 
'be  work,  and  a  further  sum  of  $3,000  may  be  profitably  expended  in 
osotinuing  it  during  the  fiscal  year  ending  Juue  30,  1S00. 

Acouut  appropriated  by  act  of  August  11,  1888   $5,000. 00 

— 

Amount  (estimated)  required  for  completion  of  existing  project   3,000. 00 

Atfonntthat  can  boprotitably  expended  in  fiscal  yearendiug  JitnoAO,  1*!MJ     A,  000. 00 
"nbmitted  in  compliance  with  requirements  of  Mention*  '2  of  river  and 
1  I  harbor  acts  of  im  and  1807. 

IQfOVIKG  SNAGS  AND  WRECKS  FROM  THE  MISSISSIPPI  AND  MIS- 
SOURI R ITERS. — IMPROVEMENT  OF  THE  MISSISSIPPI  BETWEEN  THE 
SOUTHS  OF  THE  ILLINOIS  AND  OHIO  RIVERS. — IMPROVEMENT  OF 
OSAGE  RIVER,  MISSOURI  AND  KANSAS,  AND  OF  GASCONADE  RIVER, 
MISSOURI. 

* 

Officer  in  charge,  Maj.  A.  M.  Miller,  Corps  of  Engineers. 

1.  Removing  snags  and  tcrecks  from  the  Mississippi  and  Missouri  rivers. — 
ttvritsippi  River. — For  the  removal  of  these  obstructions  appropriations 
fere  made  as  early  as  1824,  and  the  project  consisted  in  the  building  of 
tats  suitable  for  pulling  snags,  etc.,  which  were  almost  continually 
rtDployed  during  favorable  boating  stages. 

Tbe  total  amount  expended  for  this  purpose  can  not  be  definitely 
|  ?vco,  as  previous  to  the  appropriation  made  by  act  of  March  3,  1870, 
*  general  amount  was  appropriated  to  be  applied  to  several  streams  as 
titir  needs  required.  From  March  3,  1870,  when  the  first  specific  ap- 
propriation was  made,  up  to  June  30,  1887,  $548,12.3.87  was  expended 
fa  this  purpose.  The  navigation  of  the  river  has  been  very  materially 
I  i»proved  by  this  method  and  the  danger  of  accidents  to  boats  lessened, 
foring  tbe  fiscal  year  ending  June  30,  1^88,  $17,302.20  was  expended. 

3»o  appropriation  having  been  made  for  carrying  on  this  improve- 
ment daring  the  fiscal  Year,  but  little  work  could  be  done.    One  snag- 
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boat  was  employed  between  the  mouth  of  the  Missouri  ltiveraud  Yaks 
burg,  Miss.,  removing  obstructions*    The  boat  worked  two  months  and 
a  half,  removing  798  snags,  cutting  down  348  trees,  and  traveling  a  dis- 
tance of  1,792  miles.    All  the  worst  obstructions  to  navigation  were  iv- 
moved,  and  commerce  was  greatly  benefited  thereby. 

With  the  appropriation  asked  for  the  fiscal  year  ending  Jane  30. 
1890,  it  is  proposed  to  continue  the  snagging  operations  and  rebuild 
one  of  the  wooden  snag-boats  for  wrecking  purposes. 

No  definite  amount  can  be  stated,  as  required,  to  complete  this  proj- 
ect. During  every  high-water  season  new  snags  and  other  obstructions 
arc  brought  down  and  lodged  in  the  channel ;  the  banks  are  also  contiu 
ually  caving  in  the  river,  and  it  is  necessary  to  cut  the  timber  where 
this  is  threatened  to  prevent  the  trees  being  caved  into  the  river  and 
forming  new  obstructions.  Fortius  reason  an  annual  appropriation  is 
required  to  properly  carry  ou  these  operations. 


.July  1,  1887,  amount  available   $22,074.  ?C 

July  1,  1888,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 

outstanding  July  1 ,  1*8?   17 ,302.  SKJ 

July  1,  1888,  balance  available   :>,  77"J.  47 

Amount  appropriated  by  act  of  August  11, 1888   100, 000.  00 

Amount  available  for  lineal  year  ending  Juno  30.  1880   103, 772.  17 

(Sec  Appendix  W  1.) 


Removing  obstructions  Missouri  River. — The  necessity  for  (he  improve- 
ment of  this  stream  was  first  recognised  in  1832,  as  its  navigation  was 
rendered  difficult  and  dangerous  by  numerous  snags,  etc.,  in  the  chan 
nel  and  leaning  timber  on  the  banks  of  the  river. 

The  plan  adopted  for  its  improvement  was  the  removal  of  these  ob- 
structions by  snag-boats,  and  they  have  been  used  to  great  advantage. 

The  first  appropriations  having  been  made  so  as  to  cover  the  needs 
of  several  streams,  the  total  amount  expended  on  this  river  for  the  re- 
moval of  obstructions  can  not  be  given.  Since  June  18, 1S78,  when  tUe 
first  specific  appropriation  was  made,  up  to  June  30,  1887,  $45C,30G.4<; 
was  expended  in  that  manner,  greatly  improving. navigation  during"  the 
low-water  season. 

During  the  fiscal  year  ending  Juue  30, 1888,  $3,445.29  was  expendeil 
in  watching  and  caring  for  the  snag-boats.  No  appropriation  having 
been  made  for  continuing  this  improvement,  no  boat  was  sent  to  tlu 
river  to  remove  obstructions,  the  balance  on  hand  not  being  deemed 
sufficient  for  that  purpose. 

•    With  the  appropriation  asked  for  fiscal  year  ending  June  30,  1SD07  i 
is  proposed  to  complete  the  outfit  of  new  boat  and  continue  the  snag 
ging  operations,  and  it  is  expected  that  the  worst  obstructions  cam  In 
removed  and  navigation  rendered  comparatively  safe. 

As  new  obstructions  are  continually  brought  down  the  river  work  i 
required  every  year,  so  that  an  annual  appropriation  is  necessary. 


July  1,  1887,  amount  available   $C,  19U.  r» 

July  1,  188*,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,  WH7   3, 445.  U 


July  I,  1888,  balanco  available   2,  743.  S3 

(See  Appeudix  W  1.) 


2.  Mississippi  Hirer  between  the  Ohio  and  Illinois  rirers: — Work  \v;i 
carried  on  at  t'ulltight,  Jim  Smith's,  andSulphui  Springs.  Owing  tola*. • 
of  funds  no  other  work  could  be  undertaken.    These  works  form  par- 1 
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of  one  connected  whole,  carried  on  under  a  geueral  scheme  of  making 
the  improvement  of  the  river  continuous,  beginning  at  Saint  Louis  and 
working  down-stream,  reducing  the  river  to  an  approximate  width  of 
about  2,500  feet,  and  protecting  the  banks  from  erosion.  The  work 
between  the  Illinois  River  and  Saiut  Louis  consists  in  the  maintenance 
of  a  channel  0  feet  in  depth. 

Hortetail. — Cross-sections  were  taken  here  to  ascertain  the  amount 
of  fill.  The  results  shown  were  as  follows:  Area  over  which  fill  has 
taken  place,  915  acres.  Area  above  15  foot  stage,  on  which  willows  are 
growing,  589  acres.  Average  fill  over  whole  area,  11.S6  feet.  Greatest 
fill,  40.5  feet.   Amouut  of  material  deposited,  17,500,000  cubic  yards.  % 

The  efl'ect  of  this  remarkable  fill  has  been  to  render  this  portion  of 
the  river  navigable  for  the  largest  boats  during  the  entire  year  aud 
to  remove  one  of  the  most  troublesome  bars,  Horsetail,  where  trouble 
was  always  met  with  at  low  stages.  The  improvement  of  this  locality 
may  be  considered  complete,  with  the  exception  of  the  closing  of  Car- 
roll's Island  Chute,  which  still  needs  attention. 

Twin  Hollows,  west  bank.— The  present  project  for  the  improvement 
of  this  locality  was  adopted  in  1831.  It  consists  in  the  budding  up 
of  contraction  works  in  order  to  confine  the  water.  A  channel  off  not 
less  than  8  feet  at  low  water  has  been  obtained.  No  work  was  done 
here  daring  the  season.  Cross- sections  of  work  taken  in  the  spring 
show  the  area  over  which  fill  has  taken  place  to  be  36*1  acres,  251  acres 
above  15-foot  curve.  Amount  of  material  deposited,  11,389,259  cubic 
yards ;  average  fill,  19.5  feet ;  greatest  fill,  41.2  feet  Willows  are  grow- 
ing over  the  area  above  the  15-foot  curve. 

Pulltight.— The  project  for  the  improvement  of  this  locality  was 
adopted  in  1881,  the  object  being  to  afford  a  channel  of  8  feet  at  low 
water.  The  river  at  this  point  has  shown  a  tendency  to  make  a  cross- 
ing above  the  point  originally  projected,  and  a  careful  study  of  this  local- 
ity was  made  and  works  laid  out  in  conformity  with  this  tendency. 
Two  hardies  were  built  from  the  east  bank.  The  upper  one,  No.  4,  was 
3,000  feet  long,  and  the  lower,  No.  5,  2,100  feet  long.  The  rapid  rise  in 
the  river  and  large  run  of  drift  damaged  the  first  so  that  it  is  continuous 
for  only  about  1,700  feet  from  the  east  bank.  No.  5  was  completed  its 
full  length,  and  now  holds.  Work  was  discontinued  on  No.  4,  as  it  was 
not  economical  to  work  at  so  high  a  stage.  This  hurdle  will  be  com- 
pleted as  soon  as  the  stage  of  the  river  permits,  and  it  is  confidently 
expected  that  this  crossing  will  be  greatly  improved  for  low- water  navi- 
gation. The  middle  bar  has  already  been  partially  removed  and  a  large 
deposit  of  silt  obtained  behind  the  hurdles.  The  amount  expended 
during'  the  year  was  $81,875.34,  and  the  total  amount  expended  to  June 
30, 1888,  was  $205,475-74. 

Chegley  Island.— No  work  was  done  at  this  locality.  The  object  of 
the  improvement  here  was  to  hold  the  head  of  the  island  and  close  the 
chute  on  its  west  side.  Considerable  difficulty  has  been  met  in  closing 
this  chute;  every  run  out  of  the  ice  and  drift  during  the  spring  rise  has 
damaged  the  work.  This  year,  however,  the  work  has  held  and  caused 
*  large  accumulation  of  drift  in  the  head  of  the  chute,  and  a  fill  in  the 
chute,  which  will  cause  it  to  be  dry  at  about  the  15-foot  stage,  and  it 
a  expected  that  this  will  continue  until  the  chute  is  entirely  closed. 

Jim  Smith's.—  The  project  for  the  improvement  of  this  locality  con- 
^ts  in  construction  of  contraction  works.  The  work  done  during  the 
year  was  the  revetment  of  the  artificial  bank  opposite  the  head  of 
Chesley  Island ;  1,775  feet  were  protected  and  held  from  erosion.  The 
channel  in  this  locality  has  been  good  during  the  year.   To  complete 


Digitized  by  Google 


li)4       REPORT  OF  THE  CHIEF  OF  ENGINEERS,  U.  S.  ARMY. 


work  at  this  locality  one  hurdle  is  required  to  fill  a  vacancy  left  during 
construction  for  the  accommodation  of  the  steamboat  landing.  The 
amount  exj>ended  during  the  year  was  $18,824.98,  and  the  total  amount 
expended  to  June  30, 1888,  was  $327,939.44. 

Sulphur  Springs. — The  project  for  improvement  of  this  locality  was 
adopted  in  1881,  and  consists  of  contraction  works.  The  hurdles  con- 
structed during  the  previous  vear  were  wattled,  and  a  new  hurdle,  >~o. 
Id,  built  at  the  head  of  Foster's  Island.  This  hurdle  was  extended  from 
the  shore  of  the  island  westward  for  a  length  of  1,620  feet, and  stands 
completed.  This  completes  the  work  at  tins  locality  except  repairs 
The  toe  damaged  to  some  extent  the  hurdles  constructed  last  season, 
to  what  ;  extent  cannot  be  definitely  stated  until  the  water  reaches  a 
lower  stage.  The  effect  of  the  work  has  been  very  apparent.  Large 
accumulations  of  material  have  been  obtained  behind  the  hurdles. in 
some  places  a  till  of  more  than  20  feet,  and  the  chute  behind  Fosters 
Island  has  been  almost  entirely  closed  for  a  15-foot  stage  of  river. 

A  reference  to  the  plates,  accompanying  the  report  of  the  officer  in 
charge,  will  give  a  graphic  description  of  the  progress  and  effect  of  the 
above  works.  The  amouut  expended  during  the  year  was  825,246.98, 
and  the  total  amount  expended  to  June  30, 1888,  was  $177,964.24. 

The  original  estimated  cost  of  the  work,  as  revised  in  1883,  was 
110,007.100*  The  aggregate  amount  appropriated  to  June  30, 18S8,is 
$.1,730,000.   The  amount  expended  to  June  30, 1887,  is  $3,521,508.50. 

July  I.  1887,  amount  available   $216, 173.  OJ 

MUmdlauuomi  receipts   1,706.63 

217,«?].tv 

July  1,  1888,  amount  expended  during  fiscal  year,  exclusive 

Of  liabilities  outstanding  July  1, 18o7  $122, 195. 19 

July  1,  1888,  outstanding  liabilities   28.09 

  122,223.28 

July  1, 1888,  balance  available   95,658.37 

Amouut  appropriated  by  act  of  August  11, 1888    300,000-0° 

Amount  available  for  fiscal  year  ending  June  30, 1889   395,658. 37 

I Amount  (estimated)  required  for  completion  of  existing  project  12, 957, 500.  CO 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1890  *  I...!  ;.  '  600,000.00 
Submitted  iu  compliance  witb  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(Sie  Appendix  W  2.) 

3.  Gasconade  River,  Missouri.— This  river  was  greatly  obstructed  by 
snags,  logs,  aud  leaning  timber,  which  materially  interfered  with  navi- 
gation. Work  was  commenced  on  this  stream  in  1880,  and  the  project 
adopted  for  its  improvement  consisted  in  the  removal  of  the  snags  aud 
logs  and  the  cutting  of  leaning  timber  and  contraction  works. 

The  amount  expended  to  June  30, 1887,  was  $34,424.39,  and  at  tbat 
time  the  navigation  was  much  improved.  During  the  fiscal  year  elid- 
ing June  30,  1888,  $3,013.G4  was  expended  in  constructing  dams  or 
training- walls  at  Round  Island  and  Bock's  Bar,  in  order  to  concentrate 
the  water  in  the  main  channel  of  the  river  at  those  points.  All  trouble- 
some obstructions  were  also  removed. 

The  original  estimate  for  the  improvement  of  this  stream  was  $50,000, 
of  which  $37,500  has  already  been  appropriated,  leaving  an  estimated 
amount  of  $12,500  to  complete  the  project.  This  amount  will  probably 
be  exceeded,  as  new  obstructions  are  continually  forming,  aud  it  will 
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require  a  small  amount  each  year  to  keep  the  channel  open  after  the 
principal  work  has  been  done. 

Jnly  1,  1887,  amount  available   $3, 075.  61 

JqIv  1,  1888,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,  1887   3, 013.  64 

July  1,  1888,  balance  available   61. 97 

Amount  appropriated  by  act  of  August  11,  1888   5, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1889   5, 061. 97 

v  Amount  that  can  bo  profitably  expeuded  in  fiscal  year  ending  Juno  30, 1890    10,000. 00 
•  Submitted  incompliance  with  requirements  of  sections  2  of  river  and 
f   harbor  acts  of  1S66  and  1867. 

(See  Appendix  W  3.) 

4.  Osage  River,  Missouri  and  Kansas, — The  navigation  of  this  stream 
v<ls  greatly  interfered  with  by  obstructions  in  the  channel  and  shoal 
crossings.  The  original  project,  adopted  in  1871,  was  to  obtain  a  low- 
rater  navigation  of  2  feet  by  means  of  dams  aud  training- walls,  but 
this  was  abandoned  aud  no  other  definite  project  was  adopted.  Th% 
improvements  have  consisted  in  the  removal  of  overhanging  trees  from 
the  banks,  and  of  snags  from  the  bed  of  the  stream,  and  the  construc- 
tion of  wing-dams  and  training-walls.  The  amount  expeuded  to  Juue 
•50,1887,  was  $194,027.89,  at  which  time  the  navigation  was  in  a  fair 
condition,  the  worst  obstructions  having  been  removed.  During  the 
fiscal  year  ending  June  30, 1888,  $1,816.63  was  expended  in  watching 
and  caring  for  plant  and  in  reading  gauge  at  Tuscumbia. 

Ad  annual  appropriation  is  required  to  keep  this  stream  in  navigable 
condition  by  the  removal  of  new  obstructions  that  are  brought  down 
daring  the  floods.  No  stated  amount  can  be  given  as  required  to  com- 
plete the  improvement. 

July  1,  1887,  amount  available   $5,972. 11 

Joh  1, 188e5,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outaUuding  July  1,  1887    1,816.63 


My  1,  1888,  balance  available   4, 155. 48 

iaount  appropriated  by  act  of  August  11,  1888    5, 000. 00 



Aaount  available  for  fiscal  year  ending  June  30,  1889    9, 155. 48 

^  Aiaoaut  that  can  be  profitably  expended  in  fiscal  y«arending  June30,l890  10, 000. 00 
<  "ttbmitted  iu  compliance  with  requirements  of  sections  2  of  river  and 
(  harbor  acts  of  1866  and  1867. 

(See  Appendix  W  4.) 

SUPINATIONS  AND  SURVEYS  FOB  IMPROVEMENT,  TO  COMPLY  WITH 
BEO.UIREMENTS  OP  TOE  RIVER  AND   HARBOR  ACT  OP  AUGUST  5, 

im. 

Tne  required  preliminary  examination  of  Mississippi  River  at  Rush 
a'and  Bend  and  Ivy  Landing,  Illinois,  with  a  view  to  confining  and  deep- 
ing the  channel,  was  made  by  the  local  engineer,  Major  Miller,  and  not 
•Voiumeiided  for  improvement  at  present,  as  this  locality  will,  at  the 
(toper  time,  be  treated  as  part  of  the  general  plan  of  improvement  of 
•driver.  Keport  trausiuitted  to  Congress  aud  printed  in  House  Ex. 
k'c.Ko.  210,  Fiftieth  Cougress,  tirst  session.    (See  also  Appeudix  W  5.) 

Itappeariug,  after  preliminary  examination  by  the  local  engineer,  that 
"^locality  was  worthy  of  improvement,  Major  Miller  was  charged  with 
tod  completed  the  survey  of  Kaskaskia  River,  Illinois,  from  New  Athens 
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to  its  mouth,  the  results  of  which  were  transmitted  to  Cougress  and 
printed  in  House  Ex.  Doe.  No.  216,  Fiftieth  Congress,  first  session.  (See 
also  Appendix  W  0.) 

IMPROVEMENT  OF  THE  MISSISSIPPI  RIVER  BETWEEN  THE  DES  MOINES 
RAPIDS  AND  THE  MOUTH  OF  THE  ILLINOIS  RIVER. 

Officer  in  charge,  Capt.  E.  H.  Ruffuer,  Corps  of  Engineers. 

The  approved  plan  of  operations  consists  in  contracting  the  low- water 
bed  of  the  river  at  localities  which  have  more  than  one  channel,  or  where 
there  is  insufficient  channel  depth.  Island  chutes  are  closed  by  brush 
and  stone  dams,  aud  wing-dams  of  the  same  construction  are  built  where 
it  is  necessary  to  confine  the  low-water  width  to  narrower  limits.  The 
heads  of  islands  and  many  caving  banks  are  protected  by  brush-mats  and 
rip-rap,  or  by  the  latter  alone.  Dredging  has  been  resorted  to  where  nec- 
essary. The  contract  system  is  partly  used  in  construction,  and  the 
United  States  owns  and  operates  a  plant  of  its  own.  A  steamer  has  been 
purchased  and  fitted  up  as  a  hydraulic  dredge  for  the  purpose  of  in 
cfeasing  dredging  facilities. 

During  the  season  of  1887,  contractors  finished  their  contract  at  Gil- 
bert's Island  and  Turner's  Island,  and  the  United  States  constructed 
works  near  Cap  au  Gris  and  Martin's  Landing,  and  made  repairs  near 
Dixon's  Lauding.  The  exhaustion  of  the  appropriation  limited  opera- 
tions. 

With  the  money  asked  for  it  is  intended  to  continue  work  as  outlined 
above. 


July  1,  1887,  aniouut  available  §19,349.94 

July  1,  1888,  amount  expended  during  iiacal  year,  exclusive  of  liabilities 
outstanding  July  1,  1687   19,022.89 


July  1,  1888,  balance  available   327. 05 

Amount  appropriated  by  act  of  August  11,  1888   200, 900. 0C 


Amount  available  for  fiscal  year  ending  Jun#  30,  1889   200, 327. 0C 


S Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1890  264, 000.  W 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  X.) 

IMPROVEMENT  OP  THE  NAVIGATION  OP  THE  MISSISSIPPI  RIVER  BE 
TWEEN  MINNEAPOLIS  AND  DES  MOINES  RAPIDS,  INCLUDING  IM 
PROVEMENTS  AT  SPECIAL  LOCALITIES  BETWEEN  THOSE  POINTS — 
OPERATING  AND  CARE  OF  THE  DES  MOINES  RAPIDS  CANAL. 

Officer  in  charge,  Maj.  A.  Mackenzie,  Corps  of  Engineers. 

1.  Upper  Mississippi  River :  Operations  of  snag-boats  and  dredge-boats 
etc. — There  being  but  $4,588.63  available  from  this  appropriation  at  th» 
beginning  of  the  fiscal  year,  an  additional  allotment  for  suagging-worl 
was  necessarily  made  from  the  general  appropriation  for  iinproveinen 
of  the  river  between  Saint  Paul  and  Des  Moines  Rapids. 

In  July  and  parts  of  August  and  September,  1887,  the  snag-boat  wa 
employed  removing  suags  and  other  obstructions  and  assisting  intei 
ests  of  navigation  between  Saint  Paul  and  the  mouth  of  the  Missoui 
River. 

The  total  amount  expended  for  snag-boat  service  on  the  Upper  Mis 
sissippi  River  between  Saint  Paul  and  the  mouth  of  the  Missouri,  t 
July  1,  1888,  is  $522,728.66. 

As  a  result  of  the  work  of  the  snag-boat  during  past  years,  accideut 
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and  damage  from  snags,  wrecks,  and  other  similar  obstructions  bave  be- 
come exceedingly  rare ;  while,  previous  to  the  inauguration  of  snagging- 
work,  the  wrecking  of  boats  and  barges,  attended  by  much  loss,  was  a 
common  occurrence.  The  dangers  from  snags  and  similar  obstructions 
are  now  so  slight  that,  as  a  rule,  no  insurance  is  taken  out  against  loss 


from  such  cause. 

July  1,  1887,  amount  available   $4, 588. 63 

July  1,  1888,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,  1887   2, 677. 29 

July  t,  1888,  balance  available   1,911.34 

Amount  appropriated  by  act  of  August  11,  1888   25, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1869    26,911.34 

(See  Appendix  Y  1.) 


2.  Mississippi  River ,  from  Minneapolis  to  Des  Moines  Rapids. — Under 
this  appropriation  is  carried  on  the  improvement  of  through  navigation. 
Work  has  been  in  progress,  under  annually  approved  projects,  since 
1878,  and  very  favorable  results  have  been  secured,  showing  that  with 
a  continuance  of  the  work  under  liberal  appropriations  the  low-water 
channel  of  the  Mississippi  between  Saint  Paul  and  the  Des  Moines 
Rapids  can  be  made  comparatively  safe,  convenient,  aud  permanent. 
The  interests  lor  which  the  improvement  is  being  made  are  very  large 
and  important 

During  the  past  year  work  has  been  carried  out  by  days*  labor  be- 
tween Saint  Paul  and  Hastings,  iu  vicinity  of  Crooked  Slough,  between 
Read's  Landing  and  Wiuona,'on  Hock  Island  Rapids,  and  between 
Otter  Island  and  Nauvoo,  and  by  contract  between  Uomer  and  Queen's 
Bluff,  between  Guttenberg  and  Waupeton,  and  between  Sand  Prairie 
and  Savanna.  Temporary  work  of  dredging  was  carried  out  at  numer- 
ous points. 

The  records  of  eight  years'  work  show  that  material  used  in  the  con- 
struction of  dams  and  shore  protections  can  be  purchased  far  more  ad- 
vantageously in  open  market  than  by  contract,  and  that  the  carrying 
out  of  a  portion  of  the  work  by  aid  of  Goverumeut  plant  has  resulted 
tn  a  saving,  as  compared  with  cost  of  contract  work,  of  $160,614.35,  or 
within  $33,275.61  of  the  total  amount  expended  for  plant.  It  is  a  satis- 
faction to  know  that  the  efficient  plant  now  on  hand  has  been  almost 
paid  for  by  the  saving  it  has  effected  in  cost  of  work. 

There  has  been  expended  to  June  30,  1888,  for  the  permanent  im- 
provement of  through  navigation,  the  sum  of  $1,496,725.16,  or  $2,906,26 
per  mile. 


July  1, 1887,  amount  available   "$270,274.40 

Received  from  salo  of  fuel   105.04 


270, 379. 44 

July  1, 1888,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1, 1887  $204, 871. 21 

Julj  1, 1888,  outstanding  liabilities   282.  70 

  205,153.91 


July  1, 1888,  balance  available   65, 225. 53 

Amount  appropriated  by  act  of  August  11, 1888   600,000.00 


Amount  available  for  fiscal  year  ending  June  30, 1889   665,225. 53 


*  This  arnonnt  differs  from  tbe  balance  reported  in  money  statement  of  previous 
year.  It  includes  $15,000  appropriated  for  Lake  City,  which  amount  at  date  of  pre- 
vious report  was  included  under  special  head  of  "  Harbors  of  refuge  on  Lake  Pepin, 
Lake  City.  Minnesota  ;"  and  it  excludes  $:$88.24,  expended  in  Washington  from  al- 
Vtmeot  of  $15,000  for  the  practical  test  of  the  Adams  ilume,  previous  to  June  30, 1887. 
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(Amount  that  can  be  profitably  expended  in  fiscal  year  e'uding  June 


\ Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  Y  3.) 

3.  Des  Moines  Rapids,  Mississippi  River. — This  work  was  commenced 
in  18G6.  The  adopted  plan  provided  for  the  building  of  a  closed  canal 
8  miles  loug  and  forcuttiugau  open  channel  in  the  rock-bed  of  the  river 
over  the  remaining  4  miles  of  rapids.  The  canal  was  opened  in  August, 
1877,  though  not  fully  completed,  and  has  been  in  operation  since  that 
time.  The  work  of  the  past  year  consisted  in  the  continuation  of  the 
protection  of  the  canal  embankment.  The  work  remaining  to  be  done 
to  complete  the  improvement  in  accordance  with  the  approved  project  is 
as  in] lows :  Completing  blasting  and  dredging  in  open  canal;  raising 
lock-walls  of  middle  and  lower  locks;  refilling  and  completing  paving 
of  canal  embankment ;  building  a  sluice  in  embankment  for  removiug 
sediment ;  building  an  oflice  at  lower  lock,  and  completing  lock  grounds. 
The  approved  project  provides  for  two  sluices  iu  canal  embankment,  but 
one  of  these  sluices  has  been  provided  in  connection  with  the  dry-dock. 
The  estimated  cost  of  the  sluice  was  $20,000.  As  built,  the  additional 
cost  to  dry-dock  was  $8,000.  The  arrangement,  therefore,  effected  an 
estimated  saving  of  $12,000,  which  is  deducted  from  the  amount  required 
to  complete  work.  The  amount  of  $8,000  is  retained  iu  estimate,  and 
this  amount  should  be  expended  in  connection  with  the  completion  of 
the  dry-dock. 

There  has  been  appropriated  and  allotted  for  this  work  the  sum  of 
$4,517,930.  There  have  been  expended  for  work  $4,492,835.09.  The 
net  cost  to  the  United  States  has  been,  to  June  30,  1888,  $4,491,600.72. 

Jnly  1,  1887,  amount  availablo   $29,  124.40 

July  1,  1888,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 

outstanding  July  1, 1887   3, 884. 24 

July  1,  1888.  balance  availablo   :25,240. 16 

Amount  appropriated  by  act  of  August  11,  1888   35,000.00 

Amount  availal  le  for  fiscal  year  ending  June  30,  1889    00,240. 16 

f  Amount  (estimated)  required  for  completion  of  existing  project   8,  500.00 

J  Amount  thatcanboprohtablyexpendedinfiscalyearendingJuue30. 1890  8,500.00 
S  Submitted  iu  compliance  with  requirements  of  sections  2  of  river  and 

L    harbor  acts  of  1860  and  1807. 

(See  Appendix  Y  4.) 

4.  Operating  and  care  of  Des  Moines  Rapids  Canal. — During  the  past 
year  the  Des  Moines  Rapids  Caual  was  opeu  lor  navigation  two  hun- 
dred and  twcutjT-seven  days,  during  which  time  there  passed  through 
it  595  steam-boats  and  235  barges,  carrying  8,330  passengers,  33,100 
tons  of  merchandise,  and  143,037  bushels  of  grain.  There  also  passed 
through  106,827,752  feet  of  lumber,  34,505,000  feet  of  logs,  49,848,840 
shingles,  and  83,642,450  laths.  The  lumber  traffic  of  the  year  was  about 
the  largest  on  record,  owing  to  the  extreme  low  water  of  1887.  During 
1888  the  water  was  high  and  but  few  boats  passed  through  the  canal. 

Less  material  than  usual  was  brought  into  the  canal  during  the  past 
year,  but  surveys  show  that  a  gradual  tilling  up  of  canal  is  taking 
place,  and  the  amount  of  dredging  must  be  increased.  Forty-seven 
thousand  three  hundred  and  thirty-three  cubic  yards  of  material  were 
removed  during  the  year.  It  is  possible  that  the  purchase  or  construc- 
tion of  a  tow-boat  for  use  with  dredge  will  be  necessary  in  the  near 
future. 


|1, 000, 000. 00 
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A  floating  boom  was  built  and  placed  tins  spring  at  the  bead  of  tbe 
caual  to  facilitate  entrauee. 

Tbe  extreme  high  water  of  tbe  past  spring  developed  some  weak 
places  iu  tbe  embankment  aud  extensive  repair  to  tbe  same  must  soon 
be  made. 

Tbe  expenses  of  tbe  year  have  been  $42,802.35,  of  which  amount 
$9,1G1.24  are  chargeable  to  dredging  and  $1,. 527.32  to  boom  construc- 
tion ;  82,234  35  were  expended  for  repair  of  the  gates,  which  are  getting 
quite  obi  and  must  be  replaced  in  a  few  years. 

Tbe  estimated  expenses  for  the  coming  year  are  845,000. 

Tbe  expenses  of  operating  and  care  of  tbe  Des  Moines  Rapids  Canal 
are  provided  for  by  an  indefinite  appropriation,  made  by  act  of  March 


-»  

July  1.          balance  on  hand   $1, 849. 75 

Jane  30,  L8AS,  uiuount  drawu  from  Treasury  under  indefinite  appropriation  4i,  000. 00 

43,849.75 

June  30,  1888,  amount  expended  during  fiscal  year   42, 802. 35 

June  30,  1888,  balance  on  hand   1,047.40 

(See  Appendix  Y  5.) 


5.  Dry -dock  at  tJie  Des  Moines  Rapids  Canal,  Mississippi  River. — The 
approved  project  for  this  work  provides  for  the  building  on  the  riverside  of 
the  Des  Moines  Kapids  Caual,  above  Middle  Lock,  of  a  dry -dock  400  feet 
long  and  100  feet  wide,  with  gates  giving  an  entrance  into  the  canal  80 
feet  wide.  The  origiual  estimate  of  cost  was  $125,000.  There  have 
been  expended  to  date  $  108, 750.    No  balance  remains  on  hand. 

All  tbe  embankment  and  masonry  work  are  completed,  and  the  con- 
struction of  gates  is  well  under  way.  To  finish  the  work  requires  the 
completion  of  paving  of  embankment  of  the  gates,  of  the  concrete  and 
timber  of  bottom  of  dock,  and  of  the  draining  arrangements,  also  tbe 
putting  up  of  pumping  machinery  and  the  removal  of  a  portiou  of  canal 
embankment. 

lu  constructing  the  sluices  of  dock,  the  openings  were  made  larger 
than  was  originally  proposed,  with  a  view  to  discharging  through  them 
the  mnddy  water  at  times  brought  into  the  canal  by  Price's  Creek.  This 
work  bas  increased  the  cost  of  the  dock  somewhat,  but  has  made  uu- 
necessary  one  of  the  sluiees  planned  for  the  canal  embaukment  and  esti- 
mated to  cost  $20,000.  The  additional  expenditure  should  bo  considered 
asacredit  from  theappropriation  for  u  Improviug  Des  Moines  Rapids"  to 
the  appropriation  for  "Dry-dock  at  the  Des  Moines  Kapids  Canal,"  to 
be  drawn  upon  for  the  latter  work,  in  case  it  is  found  to  be  impractica- 
ble to  fully  complete  the  dry-dock  without  exceeding  the  estimate. 

The  large  plant  owned  by  the  United  States  and  the  entire  commerce 
of  tbe  Upper  Mississippi  River  will  be  beuetited  by  this  improvement. 


July  1,  18-tf,  amount  available   $27,6.51.76 

Jolv  1.  18-8,  auiouut  expended  during  llscal  year,  exclusive  of  liabilities 
©uUtamliug  July  I,  l*i7    27, 621. 76 


Amount  appropriated  by  act  of  AugiiHt  11,  lt*6S   16, 250. 00 


(See  Appendix  Y  6.) 

6.  Harbor  of  Refuge  on  Lale  Pepin,  at  Lake  City,  Minnesota. — The  pro- 
ject for  this  work  proposed  the  building  of  a  breakwater  to  protect  and 
facilitate  the  landing  of  steam  boats  and  afford  safety  to  rafts  caught  iu 
the  lake  by  storms. 

In  May,  1887,  the  work  of  reducing  depth  of  water  aud  cost,  by  build- 
ing up  a  foundation  of  gravel,  was  commenced.    Duriug  the  year  a 
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breakwater,  871  feet  long,  of  which  512  feet  are  crib-work,  extending 
into  the  lake  below  the  gravel  point  in  front  of  Lake  City,  from  the 
foot  of  Elm  Street,  was  completed.  This  breakwater  was  given  sloping 
side  and  end,  which  permits  the  ice  to  slide  over  the  pier  rather  than 
push  against  it.  This  pier  passed  comparatively  safely  through  a  severe 
test  this  spring  due  to  a  combination  of  very  high  water,  heavy  ice,  and 
severe  storms.  There  have  been  expended  on  this  work  to  June  30, 
1888,  from  special  appropriations,  the  sum  of  $20,000,  and  from  an  al- 
lotment from  general  appropriation  a  further  sum  of  $11,985.23. 

As  the  length  of  pier  built  is  thought  to  be  sufficient  to  properly  pro- 
tect the  harbor  at  Lake  City,  and  as  the  balance  on  hand  from  the  allot- 
ment is  sufficient  to  make  repairs  now  needed,  no  further  appropriation 
is  asked  for. 

July  1,  1887,  amount  available  •$16,350.82 

July  1,  1888,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,  1887   16, 350. 82 

(See  Appendix  Y  8.) 

7.  Harbor  of  refuge  on  Lake  Pepin,  at  Stockholm,  Wisconsin.— The  proj- 
ect for  this  work  proposed  the  building  of  a  breakwater  to  protect  and 
facilitate  the  landing  of  steam-boats  and  afford  safety  to  rafts  caught  in 
the  lake  by  storms.  A  crib-work  pier  579  feet  in  length  was  completed 
in  1885.  During  the  spring  of  1888  there  was  a  higher  stage  of  water 
in  the  lake  than  was  ever  before  known  at  the  time  of  the  breaking  up 
of  the  ice,  and  the  ice,  when  it  did  break  up,  was  as  solid  as  in  mid- 
winter. A  violent  storm,  occurring  at  this  time,  drove  the  ice  with 
great  force  against  the  pier,  carrying  off  about  4  feet  from  its  top. 

The  pier  should  be  repaired  as  soon  as  possible,  and  in  making  such 
repairs  sloping  sides  and  end  should  bo  provided.  The  amount  ex- 
pended on  this  work  to  June  30,  1888,  is  $19,070.94. 

July  1,  1887,  amount  available   $6,209. 39 

July  1,  1888,  amount  expended  during  fiscal  year,  exclusive  of  liabilites 
outstanding  July  1,  1887    280. 33 

July  1,  1888,  balance  available   5,929.  06 

f  Amount  (estimated)  required  for  completion  of  existing  project   15,000.  OC 

j  Amountthat  can  be  profitably  expended  in  fiscal  v  ear  ending  J  une 30, 1890  15,000. 0( 
\  Submitted  in  compliance  with  requirement  of  sections  2  of  river  and 
I   harbor  acta  of  1866  and  1867. 

(See  Appendix  Y  9.) 

PRESERVATION  OP  THE  FALLS  OF  SAINT  ANTHONY  AND  IMPROVE 
MENT  OF  THE  MISSISSIPPI  AB  OVE  THE  FALLS — IMPROVEMENT  OI 
CHIPPEWA  AND  SAINT  CROIX  RIVERS,  "WISCONSIN,  AND  OF  MIN- 
NESOTA RIVER  AND  RED  RIVER  OF  THE  NORTH,  MINNESOTA  ANI 
DAKOTA — RESERVOIRS  AT  THE  SOURCES  OF  THE  MISSISSIPPI — IM 
PROVEMENT  OF  THE  MISSOURI  RIVER  FROM  SIOUX  CITY,  IOWA 
TO  FORT  BENTON,  MONTANA,  AND  OF  YELLOWSTONE  RIVER,  MON- 
TANA AND  DAKOTA. 

Officer  in  charge,  Maj.  Ohas.  J.  Allen,  Corps  of  Eugineers. 

1.  Preservation  of  the  Falls  of  Saint  Anthony,  Minnesota. — The  history 
and  details  of  this  improvement  are  given  at  length  in  the  last  Annua 
Report, 

•  This  amount  is  $15,000  less  than  the  balance  given  in  the  last  Annnal  Report,  th 
$15,000 — appropriation  of  July  5,  1884— having  been  transferred  to  appropriation  fo 
"  Improving  Mississippi  River  from  Saint  Paul  to  Des  Moines  Rapids"  on  books  o 
Treasury  Department  and  considered  as  an  allotment,  rather  than  a  special  appro 
priation. 
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No  work  was  done  during  tbe  past  fiscal  year,  there  being  no  funds 
for  it.    As  there  is  no  navigation  dei>endent  upon  the  preservation  of 
the  Falls,  and  as  Congress  has  made  no  appropriation  for  that  purpose  • 
since  1884,  it  is  deemed  proper  to  render  no  estimates  for  this  work  for 
the  fiscal  year  ending  June  30,  1890. 

Total  expended  under  the  present  project,  iucluding  outstanding  lia- 
bilities, $405,000. 

July  1,  1887,  amount  in  haDd   $86.83 

Jnly  1,  1688,  outstanding  liabilities   80.83 


i 


Amount  (estimated)  required  for  completion  of  existing  project   210,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  Z  1.) 

2.  Construction  of  lock  and  dam  on  Mississippi  River  at  Meeker's  Island, 
Minnesota. —The  river  and  harbor  act  of  March  3, 1873,  appropriated— 

For  construction  of  the  lock  and  dam  on  the  Mississippi  River  at  Meeker's  Island, 
Minnesota,  according  to  the  surveys  and  plans  of  the  War  Department,  twenty-five 
thousand  dollars :  Provided,  That  all  rights  and  claims  in  and  to  the  land  grant  mads 
to  the  State  of  Minnesota  for  the  above  work,  by  act  approved  July  twenty-third, 
eighteen  hundred  and  sixty-eight,  shall  be  fully  relinquished  to  the  United  States  be- 
any of  this  appropriation  is  expended. 


None  of  this  appropriation  has  been  used,  tbe  required  relinquishment 
not  having  been  made,  and  the  appropriation  has  been  lying  unused 
for  fifteen  years. 

July  1,  1^87,  amonnt  available  snbject  to  conditions  in  act  $25,000.00 

July  1,  1888,  balance  available  subject  to  conditions  in  act   25.000. 0ft 

C  Amount  (estimated)  required  for  completion  of  existing  project   897, 121. 46 

^  Submitted  in  compliance  with  requirements  of  sections  2  of  the  river  and 
(     harbor  acts  of  1866  and  1867. 

(See  Appendix  Z  2.) 


3.  Mississippi  River  above  Falls  of  Saint  Anthony,  Minnesota.— The  pres 
ent  project,  adopted  in  1880,  consists  in  improvement  of  the  river  mainly 
between  Aitken  and  Graud  Rapids,  a  distance  of  165  miles,  by  removal 
of  snags,  bowlders,  bars,  and  leaning  trees  from  the  channels,  and  con- 
struction of  wing-dams,  when  necessary,  to  afford  3  feet  depth  during 
low-water  stage,  the  cost  being  estimated  at  $54,127.  The  last  appro- 
priation for  this  improvement  being  that  of  $10,000,  by  the  act  of  Au- 
gust 2,  1882,  no  work  was  done  upon  the  channels  during  the  past  fiscal 
year  for  want  of  funds. 

The  total  expended  under  the  present  project  to  June  30,  1888,  in- 
cluding outstanding  liabilities,  is  $35,000. 

Before  improvement  commenced  in  1880  the  stream  between  Aitken 
and  Grand  Rapids  was  so  obstructed  that  navigation  was  difficult  and 
at  times  almost  impossible  for  steamers  of  lightest  draught.  There  is 
now  a  general  depth  in  the  improved  channels  of  3  feet  at  low  water, 
but  there  are  many  snags,  leaning  trees,  bowlders,  and  gravel- bars  yet 
remaining  to  be  removed,  as  they  contract  the  channels  and  thus  inter- 
fere with  the  movement  of  steamers  at  any  stage  of  water. 

Joly  1,  1887,  amonnt  available,  inclnding  outstanding  liabilities   $3.67 

July  1,  1888,  outstanding  liabilities   3.67 

Amount  appropriated  by  act  of  August  11,  1888   10,000.00 
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'Amount  (estimated)  required  for  completion  of  existing  project,  viz,  Im- 
provement between  Grand  Rapids  and  Conradi's  shoals   $9, 127. 50 

<  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  J  line  30,1890     9, 200. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  I860  and  1867. 

(See  Appendix  Z  3.) 

4.  Reservoirs  at  headicaters  of  Mississippi  River. — The  object  of  the 
reservoirs  is  to  collect  surplus  water,  principally  from  the  precipitation 
of  winter,  spring,  and  early  summer,  to  be  systematically  released  so  as 
to  benefit  navigation  upon  the  Mississippi  Eiver  below  the  dams.  The 
reservoir  project  is  the  outcome  of  surveys  and  examinations  made  in 
1869,  1874,  1878,  and  1879.  From  the  results  of  these  examinations,  and 
further  examinat  ions  made  in  1830,  the  first  cost  of  constructing  reservoir 
dams  in  Minnesota  and  Wisconsin  was  placed  at  $1,809,083.  The  cost 
of  land  and  other  damages  to  result  from  construction  and  operation  of 
the  proposed  dams  was  not  included  in  that  estimate,  as  they  could  not 
be  predicted  with  any  approach  to  accuracy. 

The  present  project  consists  in  constructing  reservoir  dams  at  the 
headwaters  of  the  Mississippi  River  in  Minnesota,  that  locality  having 
been  selected  for  commencing  the  work  in  consequence  of  an  appropria- 
tion made  by  the  river  and  harbor  act  approved  June  14, 1880,  for  con- 
struction of  a  reservoir  dam  at  Lake  Winnibigoshisb,  Minnesota,  and 
for  other  reasons  given  in  Appendix  Y  to  the  Annual  Report  for  1886. 
Four  of  the  reservoirs  have  thus  far  been  created. 

During  the  past  fiscal  year,  surveys  and  examinations  were  made 
upon  which  to  base  plans  for  increasing  the  lift  of  the  Pokegama  reser- 
voir 2  feet,  and  from  which  to  ascertain  the  feasibility  and  cost  of  creat- 
ing a  reservoir  at  Sandy  Lake,  Minnesota. 

The  four  completed  reservoirs  were  operated  in  the  interest  of  naviga- 
tion during  the  exceedingly  dry  navigation  season  of  1887.  Without 
taking  into  consideration  the  liberal  volume  of  water  released  from  them 
prior  to  August,  the  effect  of  a  continuous  discharge  of  the  stored-up 
water  from  them  for  eighty-six  days  in  August,  September,  October,  and 
November,  when  the  Mississippi  needed  water,  was,  as  estimated  by  the 
officer  in  charge,  to  increase  the  channel  depth  of  the  Mississippi  River 
at  Saint  Paul  from  1  foot  to  1£  feet. 

Some  extension  was  made  to  the  apron  at  the  Pine  River  dam  during 
the  year. 

Expended  during  the  fiscal  year,  $12,583.09. 

Expended  upon  this  project  to  date,  including  expense  of  detailed 
surveys  and  examinations,  hydrological  measurements,  laud  damages, 
awards  to  Indians,  and  care  of  the  completed  dams  and  of  the  Engineer 
property  pertaining  to  them,  $596,800.27. 

July  1,  1887,  amount  available   $38,282. 82 

July  1,  1*88,  amount  expended  during  fiscal  year,  exclusive 

of  liabilities  outstanding  July  1,  1887    $11,617.16 

July  1,  1888,  outstanding  liabilities   965.93 


12,583.09 


July  1, 1888,  balance  available  

Amount  appropriated  by  act  of  August  11,  1488 . 


25,699. 73 
12,000.00 


Amount  available  for  fiscal  year  ending  June  30, 1889 


37,699.73 


1,174,000.00 


12,  000. 0C 


(See  Appendix  Z  4.) 
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5.  Chippeica  River,  including  Yellow  Battles,  Wisconsin.— This  work 
consists  in  the  construction  of  dains  and  jetties  to  confine  the  low-water 
volume  to  a  practicable  channel,  and  in  revetment  of  caviug  bends  be- 
tween Eau  Claire  and  the  mouth  of  the  river,  a  distance  of  57  miles. 
The  project  was  adopted  in  1877,  and  its  cost  then  placed  at  $75,790. 
Revised  estimates  in  1883,  however,  increased  the  estimate  to  $132,476.35, 
inchiiiiug  iu  this  latter  all  the  expenditures  from  the  commencement  of 
the  improvement.  Further  revision  in  1887  showed  the  cost  of  comple- 
tion to  be  at  that  date  $55,522.96.  The  total  expended  to  June  30,  1888, 
including  outstanding  liabilities,  is  $115,712.72. 

The  work  for  improvement  performed  during  the  past  fiscal  year  con- 
sisted in  some  extensions  to  and  repairs  of  wing-dams,  jetties,  and  re- 


By  the  works  constructed  for  the  improvement  of  the  river  a  low-water 
depth  of  3  to  4  feet  has  been  maintained,  where  before  they  were  under* 
taken  the  depth  seldom  exceeded  18  inches.  The  jetties  at  the  mouth 
of  the  river  have  been  of  great  benefit  to  raft  and  steam-boat  naviga- 
tion, in  securing  a  stable  channel  of  sufficient  depth,  where  before  im- 
provement commenced  there  was  a  broad  bar  intersected  by  shallowr 
shifting  channels,  passable  with  difficulty  at  times  of  low  water  by 
steamers  and  rafts. 

A  number  of  bars  between  the  mouth  and  Eau  Claire  still  require  im- 
provement. 

The  object  of  the  work  at  Yellow  Banks  is  to  prevent  erosion  of  the 
high  sauti  banks  or  bluffs  on  the  Chippewa  River  below  Eau  Claire,  and 
thereby  relieve  the  channels  of  this  river  and  of  the  Mississippi  below 
the  jnuction  of  the  two  streams  from  the  masses  of  sand  contributed 
by  those  banks. 

The  project  for  improvement  was  adopted  in  1883.  The  estimated 
cost  of  the  work  was  originally  placed  at  $61,102.50.  The  estimate, 
however,  as  revised  in  1883,  was  increased  to  $96,000,  from  experience 
as  the  work  progressed.  The  protection  work  consists  of  revetment  of 
piliug  and  fascines.   The  revetment  should  be  crowned  with  rock. 

The  total  expended  on  the  project  to  June  30, 1888,  including  outstand- 
ing liabilities,  is  $30,000. 

Slight  repairs  were  made  to  the  works  during  the  fiscal  year,  but  no 
new  protection  work  was  undertaken,  owiug  to  want  of  funds. 

July  1,  1887,  amount  available   $5,470.04 

July  1.  18-Srf,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  1887   $4,4Ql>.2l 

Julv  1.  1888,  outstanding  liabilities   96.66 

  4, 432. 76 

Juiv  1,  168*,  balance  available   1,037.28 

Amonnt  appropriated  by  act  of  August  11,  1888    10, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1889    11,037.28 


(Amount  (estimated)  required  for  completion  of  existing  project   77,000.00 

J  Amount  that  can  be  profitably  expended  in  fiscal  yearending  Jnne30, 1-1H)  30, 000.00 
I  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
t   harbor  acts  of  ltfGfi  and  1807. 

(See  Appendix  Z5.) 

6.  Saint  Croix  River,  Wisconsin  and  Minnesota. — The  original  project, 
adopted  in  1878,  contemplated  removal  of  obstructions  from  the  chan- 
nels between  Taylor's  Falls,  Minn.,  and  Prescott,  Wis.  There  was  ex- 
pended under  this  project  $18,000. 

The  preseut  project,  adopted  in  1830  and  modified  as  to  cost  in  1882, 
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■consists,  in  addition  to  the  removal  of  obstructions  from  tbe  channel 
between  Taylor's  Falls  and  Prescott,  in  the  contraction  of  the  low-watei 
channel  into  one  of  nearly  uniform  width,  especially  at  the  bars  and 
-crossings,  by  means  of  jetties  of  brush  and  stone,  and  dams  of  same 
materials  to  close  island  chutes  and  secondary  channels.  The  estimated 
-cost  was  $83,450. 

No  work  could  be  undertaken  during  the  past  fiscal  year  for  want  oJ 
funds. 

The  work  performed  since  the  adoption  of  the  present  project  has  re- 
sulted in  a  least  depth  of  3  feet  on  the  improved  bars  above  Stillwater, 
and  4  to  5  leet  on  the  bars  below  that  place.  At  many  places  naviga- 
tion has  been  made  permanent  where  formerly  it  was  uncertain,  and  in 
other  places  it  has  been  made  practicable  where  before  improvement 
commenced  it  was  impossible.  Some  bars  yet  require  improvement  and 
some  of  the  existing  works  are  in  need  of  small  repairs. 

Expended  under  the  present  project  to  June  30, 1888,  including  out- 
standing liabilities,  $64,302.32. 

July  1,  1887,  amount  available   $45tt.  49 

July  1,  188»,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  1887   $312. 49 

July  1,  1888,  outstanding  liabilities   8.32 

  320.81 

July  1,  1888,  balance  available   137. 68 

Amount  appropriated  by  act  of  August  11,  1888   10,  000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1889   10, 137. 68 

f  Amount  (estimated)  required  for  completion  of  exist  ing  project   8, 950.  00 

J  Amount  that  can  be  profitably  expended  in  fiscal  yearendiug  Jnue  30, 1890  9, 000. 00 
l  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

I   harbor  acts  of  1866  and  1867. 

(See  Appendix  Z  C.) 

7.  Minnesota  River,  Minnesota. — For  want  of  funds  no  work  for  im- 
provement was  done  duriug  the  past  fiscal  year.  The  last  appropriation 
for  this  stream  was  made  by  the  river  and  harbor  act  of  June  18,  1878. 

The  river  and  harbor  act  approved  August  5,  1886,  authorized  a  sur- 
vey of  the  Minnesota  River  with  a  view  to  its  improvement  by  locks 
and  dams.  The  survey  was  made  in  1887,  the  report  upon  which  is 
printed  in  House  Ex.  Doc.  No.  158,  Fiftieth  Congress,  first  session. 

Total  expended  under  the  last  adopted  project  for  improvement  of 
this  stream,  $29,967. 

July  1,  1887,  amount  available,  including  outstanding  liabilities  ($9)   '$42.00 

July  1,  1888,  outstanding  liabilities   9.00 

July  1,  1888,  balance  available   33.00 

Amount  appropriated  by  act  of  August  11,  1888    10,  OOO.  00 

Amount  available  for  fiscal  year  ending  Juue,  1889   10,0:33.00 

(See  Appendix  Z  7.) 

8.  Red  River  of  the  North,  Minnesota  and  Dakota. — The  project  for  the 
improvement  of  this  river  from  Breckeni  idge  to  the  northern  bouudary 
line,  adopted  in  LS77,  and  amended  as  to  cost  in  1883,  consists  in  the 
removal  of  snags,  leaning  trees,  and  bowlders,  and  in  dredging  chan- 
nels through  the  bars,  at  au  estimated  cost  of  $  1 79,310.  A  revised  esti- 
mate made  in  1887  placed  the  cost  of  completing  the  improvement  at 
*79,598.37. 

•  Deposited  to  credit  of  Treasurer  of  the  United  States,  November  11,  1885.  " 
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ig  the  past  fiscal  year  dredging  was  carried  on  upon  the  lower 
of  Goose  Rapids,  at  points  between  the  rapids  and  Grand 
and  on  bars  to  a  point  62  miles  by  river  below  the  latter-named 

It 

There  have  been  expended  upon  the  improvement  to  June  30, 1888, 
iloding  outstanding  liabilities,  $160,212.52. 

fore  improvement  the  ruling  depth  upon  bars  between  Moorhead 
Goose  Rapids,  at  ordinarily  low  water,  was  but  1£  feet;  and  below 
md  Forks  2  feet,  while  between  Moorhead  and  Abercrombie  the  nav* 
fation  was  at  all  times  difficult.   The  channels  for  80  miles  below  Moor- 
and  on  the  lower  half  of  Goose  Rapids,  and  between  Frog  Point 
Grand  Forks,  have  been  improved  to  afford,  at  ordinarily  low  water,, 
and  below  Grand  Forks  for  62  miles,  4  feet  of  depth.   The  re- 
of  snags  and  trees  bet  ween  Moorhead  (opposite  Fargo)  and  Aber- 
ibie,  a  distance  of  76  miles,  improved  that  portion  of  the  stream  for 
it  ion  during  high  and  medium  stages  of  water. 

bly  1,  1887,  amount  available  1*22,065.61 

ily  1,  1888,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,  1887   12, 330. 48 

1,  1888,  balance  available   9,735. 13 

t  appropriated  by  act  of  August  11,  1888   20, 000. 00 

t  available  for  fiscal  year  ending  June  30,  1889   29, 735.  KJ 

Amount  (estimated)  required  for  completion  of  existing  project   59,600.00 

Amount  thatcan  be  profitably  expended  in  fiscal  year  ending  June  30,1890  30, 000. 00 
Submitted  in  compliance  *ith  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  Z  8.) 

9.  The  Missouri  River  from  Sioux  City,  Iowa,  to  Fort  Benton,  Montana.— 
This  work  was  in  charge  of  Capt.  C.  B.  Sears,  Corps  of  Engineers,  to 
April  16,  1888. 

The  work  of  improvement  is  at  present  confined  to- the  extent  of  river 
between  Fort  Benton  and  Carroll,  Mont.,  and  consists  in  the  construc- 
tion of  wing-dams  and  dams  to  close  secondary  chaunels,  so  as  to  con- 
tract the  water-way  where  too  wide  and  to  raise  the  water  on  the  rapids 
and  thus  reduce  the  slope ;  also  in  dredging  out  the  heavier  gravel-bars 
and  in  removing  projecting  rock  and  loose  bowlders,  where  necessary, 
with  the  expectation  of  ultimately  securing  between  Fort  Benton  aud 
Carroll  a  navigable  depth  of  4£  feet  at  low  water. 

The  original  condition  of  the  navigable  chaunel  between  the  points 
named  was  extremely  bad  at  low-water  stages,  the  depth  only  averag- 
ing 3  feet,  the  channel  having  many  sharp  turns  and  being  obstructed 
in  many  places  by  projecting  embedded  rocks  and  loose  bowlders. 

The  river  from  Carroll  to  Sioux  City  was,  and  is,  bad  during  low- water 
stages,  owing  to  unstable  banks,  shifting  channel,  moving  sand  bars, 
and  snags.  The  originally  adopted  project  for  the  improvement  com- 
prised the  removal  of  snags  from  the  lower  or  sandy  portion  and  on  the 
upper  or  rocky  portion  the  contraction  of  the  water  way  so  as  to  afford 
a  navigable  channel  of  4£  feet  depth  at  low  water.  Ou  this  project  the 
expenditure  to  June  30, 1886,  was  $202,456.87.  At  that  date  the  chan- 
nel for  purposes  of  navigation  was  much  better  than  at  any  previous 
period,  and  vessels  loaded  to  3£  feet  draught  could,  by  careful  pilotage 
and  hard  rubbing  on  the  bottom,  reach  Fort  Benton. 

During  the  year  ending  June  30, 1888,  three  dams  were  built  at 
Sbonkin  Bar  and  six  at  Crocondunez,  the  former  increasing  the  chan 
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Del  depth  6  inches  and  the  latter  increasing  it  12  inches.  Two  small 
dams  were  also  built  near  Howe's  Ranche,  a  few  miles  below  the  Cro- 
coudunez.  Total  expended  during  the  year,  $30,639.17.  Total  ex- 
pended under  the  project,  $262,458.53. 

July  1,  1887,  amount,  available   $30,  639. 17 

July  1,  1888,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  I,  1887   $30,359.83 

Jnly  1,  18r8,  outstanding  liabilities   279. 34 

  30,639.17 

Amount  (estimated)  required  for  completion  of  existing  project*  above 

Carroll   250, 000.  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1890  100,  000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1806  and  18G7. 

(See  Appendix  Z  11.) 

10.  Yellowstone  River,  Montana  and  Dakota.— -This  work  was  in  charge 
of  Capt.  Or  B.  Sears,  Corps  of  Engineers,  to  April  16, 1888. 

The  original  condition  of  the  navigable  channel  of  the  Yellowstone 
was  bad  and  unsafe,  due  to  the  existence  of  numerous  swift  rapids,  to 
crooked  and  shallow  channel  at  low  water,  and  to  the  presence  of  rocks 
and  loose  bowlders.  By  removing  the  latter  at  the  worst  places  and 
1  by  confining  the  water  to  one  channel  so  as  to  increase  the  depth  on 
the  rapids  the  river  has  been  considerably  improved  for  purposes  of 
commerce.  Up  to  July  1, 1886,  $98,306.74  had  been  expended  upon  the 
improvement,  aud  at  that  date  the  condition  of  the  improved  river  was 
much  better  than  at  present,  as  the  dams  have  received  no  repairs  since 
that  date  and  are  broken  in  many  places.  No  work  for  improvement 
has  been  done  since  the  fiscal  year  ending  June  30, 1886,  owing  princi- 
pally to  insufficiency  of  funds.  The  engineer  property  pertaining-  to 
the  improvement  was,  however,  put  in  repair  and  cared  for.  Total 
expended  to  June  30, 1888,  $104,489.27. 

July  1,  1887,  amount  available   f 16, 530. 83 

July  1,  1888,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,1887   3,269.85 

July  1,  1888,  balance  available   13, 260. 98 

f  Amount  (estimated)  required  for  completion  of  existing  project   106,  000. 00 

J  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  J  une  30, 1890  25, 000. 00 
\  Submitted  incompliauce  with  requirements  of  sections  2  of  river  and 

L   harbor  acta  of  1866  and  1867. 

(See  Appendix  Z  12.) 

EXAMINATIONS  AND  SURVEYS  FOR  IMPROVEMENT  TO  COMPLY  WITH 
REQUIREMENTS  OF  THE  RIVER  AND  HARBOR  ACT  OF  AUGUST  5, 
1880. 

It  appearing,  after  preliminary  examination  by  the  local  engineer, 
that  the  localities  were  worthy  of  improvement,  Major  Allen  was  charged 
with  aud  completed  the  following  surveys  and  examinations,  the  results 
of  which  were  transmitted  to  Congress  and  printed  in  House  Ex.  Doc. 
No.  158,  Fiftieth  Congress,  first  session. 

1.  Mississippi  River  between  Saint  Paul  and  Saint  Anthony's  Falls, 
Minnesota.   (See  also  Appendix  Z  13.) 

2.  Minnesota  River,  with  a  view  to  its  improvement  by  locks  and  dams. 
(See  also  Appendix  Z  14.) 

3.  Red  River  of  the  North,  Minnesota,  from  Moorhead  to  Fergus  Falls. 
(See  also  Appendix  Z  15.) 

•No  project  for  river  below  Carroll,  except  snagging. 
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IMPROVEMENT  OF  TENNESSEE  AND   CUMBERLAND  RIVERS,  AND  OP 

CERTAIN  RIVERS  IN  EASTERN  TENNESSEE  AND  KENTUCKY. 

♦ 

Officer  in  charge,  Lieut.  Col.  J.  W.  Barlow,  Corps  of  Eugiueers,  with 
Lieut.  11.  E.  Waterman,  Corps  of  Engineers,  under  his  immediate  or- 
ders. 

1.  Tennessee  River. — a.  Abiwe  Chattanooga. — The  present  project  IS  to 
blast  a  channel  through  the  reel's,  to  reduce  the  sand  and  gravel  bars, 
and  to  build  riprap  dams  to  contract  the  water-way,  so  as  to  obtain  a 
safe,  navigable  channel  having  a  depth  of  3  feet  at  low  water.  .The 
rocky  bed  and  banks  render  the  improvement  practically  permanent. 

The  snag  and  tow  boat  for  use  on  this  river  and  its  tributaries  was 
completed  during  the  fiscal  year,  and  was  employed  in  towing  stone- 
barges  at  Half  Moou  Island  and  iu  the  removal  of  snags  at  other  points 
ak>D£  the  river.  Work  was  carried  on  at  Baker's  Shoals,  Russell  Shoals, 
and  Cauey  Creek  Shoals,  constructing  wing-dams  and  removiug  surface 
obstructions. 

The  total  amount  expended  to  June  30,  18S8,  including  outstanding 
liabilities,  is  $2.5,947.70,  which  has  resulted  in  giving  an  improved 
channel  by  removiug  or  reducing  obstructions,  and  thus  lengthening 
the  season  of  navigation. 


July  1,  1887,  amount  available   $5,274.90 

JnlV  1.  1A$"S  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  16tf7   $5,177.49 

July  1,  1SH8,  outstanding  liabilities   45.11 

  5, 2*22. 60 


July  1,  18t«,  balance  available   52. 30 

Amount  appropriated  by  act  of  August  11,  I860   15,000.00 


Amount  available  for  fiscal  year  ending  June  30, 1689   15, 052. 30 


f  Amount  (estimated)  required  for  completion  of  existing  project   59,000.00 

J  Amount  that  can  be  profitably  expended  in  fiscal  yearending  June  30, 1890  30,000.00 
\  Subu  itted  in  compliance  with  requirements  of  sections  2  of  river  and 
I    harbor  acts  of  10(36  and  1867. 

(See  Appendix  A  A  1.) 

6.  Below  Chattanooga.— The  section  of  the  river  from  Chattauooga, 
Tenn.,  to  Brown's  Ferry,  Ala.,  was  obstructed  by  reefs,  bars,  etc.,  and 
had  about  3  feet  of  water  in  the  channel  for  eight  or  nine  mouths  in  each 
year.  From  Brown's  Ferry  to  Florence  it  was  not  navigable,  the  Mus- 
cle Shoals  forming  an  absolute  barrier,  excepting  when  the  river  was  at 
an  unusually  high  stage.  From  Florence  to  mouth  of  the  river  the  usual 
surface  obstructions  were  found,  with  many  shoals,  having  deep  water 
between  them. 

The  present  project  consists  iu  building  around  the  Big  Muscle  Shoals 
a  canal  l  U  miles  long,  70  to  120  feet  wide,  and  6  feet  deep,  having  nine 
locks,  each  300  feet  between  gates  and  00  feet  wide,  and  an  aqueduct 
over  Sboal  Creek  900  feet  long,  60  feet  wide,  aud  5  feet  deep  ;  in  con- 
structing a  canal  around  the  Elk  River  Shoals,  1£  miles  long,  with  two 
locks;  aud  in  blasting  a  channel  through  the  bed-rock  and  building 
wing-dams  at  Little  Muscle  Shoals,  a  modification  of  the  origiual  plan 
for  a  system  of  lockage ;  and  in  improving  the  most  troublesome  places 
above  Decatur  and  below  Florence. 

The  total  amount  expended  to  June  30,  1888,  including  outstanding 
liabilities,  is  $2,057,377.28,  which  has  resulted  iu  the  improvement  of 
the  river,  as  follows: 

The  Little  Muscle  Shoals  work,  as  modified,  has  been  practically  com- 
pleted by  cutting  a  chauuel  through  the  bed-rock,  2J  miles  long,  and 
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building  wing-dams.  It  may,  however,  become  necessary  in  the  future 
to  make  modifications  of  the  existing  dams,  or  to  build  locks,  as  origin- 
ally projected. 

At  Big  Muscle  Shoals  and  Elk  River  Shoals  the  eleven  locks  are  built 
and  all  the  miter-gates  are  in  position.  The  five  lower  locks  are  to  have 
drop-gates,  one  of  which,  at  Lock  No.  5,  is  already  huug.  The  Shoal 
Creek  Aqueduct  is  nearly  finished ;  it  sustained  a  severe  test  by  the 
heavy  floods  of  March  last  without  injury.  A  dredge  and  dump-scows 
were  built  for  service  in  dredging  the  canal-truuk  aud  approaches. 

Straightening  the  upper  channel  entrance  to  the  Elk  River  Shoals 
Canal  and  raisiug  the  walls  of  Lock  A  to  the  level  of  its  upper  bay  are 
recommended.  The  plans  for  the  radical  improvement  of  the  Colbert 
Shoals  and  Bee  Tree  Shoals,  by  the  construction  of  two  locks  and  damsr 
have  been  submitted. 

It  is  expected  that  both  sections  of  the  canal  can  bo  opened  for  the 
use  of  the  public  during  the  low-water  season  of  1889,  provided  that 
sufficient  funds  are  made  available  without  delay. 

Attention  is  invited  to  the  necessity  of  removing  certain  obstruc- 
tions immediately  below  Chattanooga,  and  of  making  an  instrumental 
survey  of  the  river  below  that  city. 

July  1,  1887,  amount  available   $94,  883. 1$ 

July  1,  1888,  amount  expended  during  focal  year,  exclusive 

of  liabilities  outstanding  July  1,  1»87   190,880.76 

July  1,  1888,  outstanding  liabilities   3, 379. 65 

  94,260.41 

July  1,  1888,  balance  available   <i22.72 

Amount  appropriated  by  act  of  August  11,  1888   250, 000. 08 

Amount  available  for  fiscal  year  ending  June  30,  1889   250, 622. 72 

I Amount  (estimated)  required  for  completion  of  existing  project   1,  e>48, 000. 0* 

Amount  that  can  be  protitably  expended  in  fiscal  vear  ending  June  30, 
1890   1,000,000.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  A  A  1.) 

2.  French  Broad  River,  Tennessee. — After  a  course  of  about  121  miles 
in  Tennessee,  this  river  joins  the  Holston,  near  Knoxville,  thus  forming 
the  Tennessee  River. 

Above  the  mouth  of  Nolichuky  River  it  is  not  susceptible  of  improve- 
ment, except  by  building  locks  and  dams,  at  a  heavy  cost,  and  thecom- 
merce,  present  and  prospective,  does  not  warrant  such  an  expenditure. 
The  present  plan  seeks  to  improve  the  channel  so  as  to  obtain  a  depth 
of  2£  feet  at  low  water,  from  the  mouth  of  the  river  to  Lead  vale,  about 
90  miles,  the  work  consisting  of  channel  excavation,  clearing  away  of 
surface  obstructions,  aud  building  wing-dams,  where  necessary,  to  con- 
tract the  water-way. 

The  total  amount  expended  to  June  30,  1888,  including  outstanding 
liabilities,  is  $28,000,  and  has  resulted  in  securing  an  improved  channel 
below  Dandridge,  by  giving  an  additional  depth  of  water  over  several 
of  the  worst  shoals. 

July  1,  18-37,  amount  available   $4, 727. 40 

July  1,  18i8,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  Jul v  1,  1887    |4,682.96 

July  1,  1888,  outstanding  liabilities   44.44 

  4,727.40 

Amount  appropriated  by  aot  of  August  11,  1888   10, 000. 00 
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(  Amount  (estimated)  required  for  completion  of  existing  project  $112, 000. 00 

J  Auiouut  t  hat  can  be  proutably  expendedin  fiscal  year  ending  June  30, 1890   20, 000. 00 
1  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
[    harbor  acts  of  1806  and  1867. 

(See  Appendix  A  A  2.) 

3.  Little  Tennessee  River,  Tennessee.— This  river  rises  in  the  Blue 
Ridge,  and  is  an  iinportaut  tributary  to  the  Upper  Tennessee. 

An  examination  was  made  in  1881,  upou  which  is  based  the  present 
plan  of  improvement,  which  is  to  remove  surface  obstructions,  reduce 
rock  reefs  and  gravel  bars,  and  build  wing  dams  to  contract  the  water- 
way so  as  to  obtaiu  a  low  water  channel  40  feet  wide  and  2  feet  deep 
below  the  mouth  of  the  Tellico  Kiver,  a  distance  of  about  13  miles. 

No  work  has  been  done  since  December,  1883. 

The  total  amount  expended  to  June  30,  1888,  is  $5,000,  which  has 
resulted  in  securing  an  improved  chaunel. 

i  Amount  (estimated)  required  for  completion  of  existing  project  $18,724.00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 

(Sei*  Appendix  A  A  3.) 

4.  Hiawassee  River,  Tennessee. — This  river  is  an  affluent  of  the  Ten- 
Au  examination  was  made  in  1874.   The  natural  channel  is 


obstructed  by  rock-reefs,  bowlders,  snags,  and  overhanging  trees. 

The  present  plan  is  to  obtain  a  navigable  channel  40  feet  wide  and  2 
feet  deep  at  average  low  water  from  the  mouth  of  the  river  to  head  of 
navigation,  about  33  miles,  by  reducing  the  reefs  and  bars,  removing 
surface  obstructions,  building  wing-dams,  etc. 

Xo  work  has  been  done  during  the  fiscal  year. 

The  total  amount  expended  to  June  30,  1888,  including  outstanding 
liabilities  is  $34,000,  and  has  resulted  in  obtaining  an  improved  chan- 
nel below  Charleston. 

Amount  appropriated  by  act  of  August  11,  1888   $1, 000.  00 

'Aruonut  (estimated)  required  for  completion  of  existing  project   1, 500. 00 

J  Amount  that  cau  be  profitably  expended  in  fiscal  year  ending  June  30, 1*390  1, 500. 00 
^  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

.   harbor  acts  of  1866  and  1867. 

(See  Appendix  A  A  4.) 

5.  Clinch  River,  Tennessee. — The  Clinch  River  rises  in  Virginia  and 
enters  the  Tennessee  near  Kingston,  Tenn.  It  is  about  400  miles  in 
length,  230  miles  of  which  are  in  Tennessee. 

The  present  plan  of  improvement  consists  in  lengthening  the  season  of 
navigation  and  in  securing  a  safe  channel,  having  a  depth  at  ordinary  low 
water  of  2  feet  to  Clinton,  70  miles,  and  H  feet  from  Clinton  to  Walker's 
Ford,  75  miles.  Above  this  point,  to  the  Tennessee  and  Virginia  State 
line,  85  miles,  the  only  work  that  can  be  done  to  advantage  is  to  reduce  the 
ledges  and  remove  surface  obstructions  sufficiently  to  assist  the  passage 
of  fiat-boats  and  rafts  on  the  sudden  rises  or  "tides  "caused  by  heavy  rains. 

Daring  the  year  work  has  been  carried  on  principally  at  Cloud's 
Shoals,  about  113  miles  from  mouth  of  river,  by  reducing  the  rock- 
ledges  iu  channel  and  building  wing-dams. 

The  channel  of  river  between  Cloud's  Shoals  aud  Hibb's  Shoals — 
about  18  miles — has  been  cleared  of  snags,  overhanging  trees,  fish- trap 
dams,  etc.  The  Engineer  officer  in  charge  urges  the  importance  of  leg- 
islation or  executive  action  iu  the  matter  of  the  building  of  fish-traps 
trap  dams  upon  this  stream,  and  calls  attention  to  their  character 
serious  channel  obstructions.   These  dams  appear  to  bo  authorized 
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under  the  fish  law  of  Tennessee,  as  amended  by  the  legislature  of  thai 
State  in  1885. 

The  total  amount  expended  to  Jane  30, 1888,  is  fci^OoS.OO,  which  has  re- 
sulted in  securing  an  improved  channel  at  many  of  the  principal  obstruc 
tions,  and  practically  safe  navigation  for  rafts  antf  flat-boats  at  stages  oi 
the  river  2  or  3  feet  lower  than  before  channel- work  was  begun  in  1880. 

July  1,  1887,  amount  available   $4, 425. 90 

July  I.  1888,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  1887    $4,313. 15 

July  1,  1888,  outstanding  liabilities   70. 84 

  4.383.9S 

July  1,  1888,  balance  available   41.91 

Amount  appropriated  by  act  of  August  11,  1888   5, 000. 0C 

Amount  available  for  fiscal  year  ending  June  30,  1889    5, 041. 91 

(  Amount  (estimated)  required  for  completion  of  existing  project   19, 000. 00 

J  Amount  that  can  be  profitably  expended  in  fiscal  yearending  June  30,1890  10,000.00 
I  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
I   harbor  acts  of  1S6T>  and  1807. 

(See  Appendix  A  A  5.) 

6.  Duck  River,  Tennessee. — This  stream  flows  wholly  in  the  State  oi 
Tennessee.  Its  length  is  about  250  miles.  An  examination,  below  Ceu- 
treville,  was  made  in  1879.  Obstructions  were  found  to  nearly  close 
the  channel  in  places.  Work  began  in  September,  1880,  removing 
snags,  etc.,  reducing  gravel-bars,  and  building  wing  dams.  No  chan- 
nel-work has  been  done  siuce  December,  1882.  The  total  amount  ex- 
pended to  June  30,  1888,  is  $13,000,  and  has  resulted  in  securing  a  fair 
navigable  channel,  during  the  boating  season,  from  Centreville  to  mouth 
of  river,  about  68  miles.  The  character  of  this  stream  is  such  that 
snags,  fallen  trees,  etc.,  accumulate  rapidly,  and  these  obstructions  should 
be  removed  after  heavy  floods. 

Amount  (estimated)  required  for  completion  of  existing  project   $22, 118. 00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  A  A  6.) 

7.  Cumberland  River,  Tennessee  and  Kentucky. — Below  Nashville. — The 
project  for  improving  this  section  consists  in  deepening  and  widening 
the  channel,  removing  surface  obstructions,  and  building  riprap  dams 
to  contract  the  water  way,  to  remove  the  bar  at  mouth  of  river,  and 
secure  a  navigable  channel  at  low  water  to  the  deep  waters  of  the  Ohio. 

Work  was  carried  on  during  the  first  six  months  of  the  fiscal  year, 
clearing  away  snags  and  other  surface  obstructions  from  Nashville  to 
the  mouth  of  the  river,  and  in  channel  excavation  and  building  wiug- 
dams  at  several  points. 

The  total  amount  expended  to  Juue  30,  1888,  including  outstanding 
liabilities,  is  $254,858.35,  which  has  resulted  in  securing  an  improved 
channel  at  the  most  dangerous  obstructions  and  a  lengthened  season 
of  navigation. 

July  1,  1887,  amount  available   Ill, 350. Gt 

July  1.  1888,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  Jnlv  1,  1887   $11,005.58 

July  1,  1888,  outstanding  liabilities   203.  43 

  11,209.01 

July  1,  1888,  balance  available   141. « 

Amount  appropriated  by  act  of  August  11,  1888   10, 000.  (K 

Amount  available  for  fiscal  year  ending  June  30,  1889   10, 141. 6; 
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f  Amount  (estimated)  required  for  completion  of  existing  project   $83,000. 00 

J  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1890  20,000.00 
[.Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
[    harbor  acts  of  1866  and  1867. 

(  See  Appendix  A  A  7.) 

Above  Nashville. — This  section  extends  from  Nashville  to  the  head  of 
Smith's  Shoals.  ■ 

The  work  done  prior  to  the  adoption  of  the  preseut  project  has  re- 
sulted in  securing  an  increased  depth  of  from  6  to  8  inches  over  the 
principal  obstructions,  and  also  in  giving  an  improved  channel  and 
lengthened  season  of  navigation  from  Burnside,  Ky.,  to  Nashville, 
Tenn. 

The  present  project  consists  of  a  radical  improvement,  by  a  system 
of  locks  and  dams,  from  Nashville  to  head  of  Smith's  Shoals. 

The  site  of  Lock  No.  1,  near  Lower  Nashville  Island,  has  been  de- 
termined upon,  and  work  of  lock-pit  excavation  and  construction  of 
lock- wall  will  be  carried  on  under  contract,  provided  the  bids  received 
ire  reasonable  and  advantageous  to  the  Government. 

From  August  to  November,  inclusive,  a  snagging  party  moved  down 
from  Burks vi lie  to  Nashville,  clearing  the  channel  of  snags  and  over- 
banging  trees,  excavating  rock  and  gravel,  and  extending  and  repair- 
ing dams  at  various  points. 

The  total  amount  expended  under  the  existing  project  to  June  30, 
1S8S,  including  outstanding  liabilities,  is  $54,424.20,  and  has  been  ap- 
plied to  the  improving  of  the  shoals  above  Nashville,  and  in  the  neces- 
sary surveys  and  observations  and  estimates  pertaining  to  the  projected 
vork  of  lock  construction. 

JoJy  1,  1387,  amount  available   $77, 611. 19 

Jnlv  I,  1888,  amount  expended  during  fiscal  year,  exclusive 

of  liabilities  outstanding  Julv  1,  1887   $6,408.93 

Jnlv  1,  1808,  outstanding  liabilities.   626.46 

  7, 035. 39 

July  1,  1888,  balance  available   70,575.80 

Amoun  t  appropriated  by  act  of  August  11,  1888    200, 000. 00 

lajoant  available  for  fiscal  year  ending  June  30,  1889    270, 575. 80 

.  Ainonnt  (estimated)  required  for  completion  of  existing  project   3, 753, 000.  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 

{    30,  1890   400,000.00 

.Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  A  A  7.) 

S.  South  Fork  of  Cumberland  River,  Kentucky. — This  stream  is  an  af- 
fluent of  the  Cumberland  River,  which  it  enters  near  the  head  of  navi- 
gation, at  Burnside,  Ky. 

An  examination  was  made  in  1881.  The  obstructions  in  the  lower 
section  from  " Devil's  Jumps"  to  the  mouth,  about  44  miles,  are  rock- 
*efs,  gravel-bars,  etc.,  while  above  the  "Devil's  Jumps"  immense 
x>wldera  are  also  found  in  the  channel,  which  can  only  be  removed  at 
peat  expense. 

The  present  project  provides  for  improving  the  channel  of  the  44 
ufles  of  river  below  the  "  Devil's  Jumps"  by  reducing  the  reefs  and 
Ws,  removing  bowlders,  and  building  riprap  dams  to  contract  the  water- 
Tay  so  as  to  secure  safe  navigation  at  a  3-foot  stage  above  low  water. 

Prom  July  to  September  work  was  carried  on  in  the  channel,  reach- 
•ag  to  a  point  16  miles  from  mouth  of  the  river. 
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The  total  amount  expended  to  June  30,  1888,  was  $11,968.94,  which 
has  resulted  in  securing  an  improvement  of  the  channel  for  the  passage 
of  rafts  and  boats. 


July  1,  1887,  amount  available   $1 , 877. 36 

July  1,  1888,  amount  expended  during  fiscal  year,  exclusive 

of  liabilities  outstanding  July  1,  1887   $1. 836. 33 

July  1,  1888,  outstanding  liabilities   9.97 

 •  1,846.30 


July  1,  1888,  balance  available   31. 06 


Amount  (estimated)  required  for  completion  of  existiug  projeot   50, 803. 00 

Amount  thatcan  be  profitably  expended  in  fiscal  yearendiug  June  30, 1890   10, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
barbor  acts  of  1866  and  1807. 

(See  Appendix  A  A  8.) 

9.  Caney  Fork  Riv&r,  Tennessee. — This  stream  flows  wholly  in  the  Sta-te 
of  Teunessee,  and  is  an  important  tributary  of  the  Cumberland  Kiver, 
which  it  enters  near  Carthage,  Tenn.,  about  120  miles  above  Kasbville. 

The  river  has  been  examined  to  Frank's  Ferry,  about  92  miles  from  its 
mouth. 

The  obstructions  were  found  to  be  gravel-bars,  snags,  and  overhaug- 
ing  trees,  with  a  crooked  chanuel  and  numerous  shoals,  making  naviga- 
tion insecure  at  all  seasons.  The  present  plan  is  to  clear,  deepen,  and 
straighten  the  channel  by  removing  surface  obstructions,  building  wing- 
dams  and  training-walls,  so  as  to  secure  safe  navigation  for  rafts,  flat 
boats,  and  light-draught  steamers  during  the  boating  season,  usually 
from  February  to  July— five  months. 

Active  operations  were  carried  on  during  the  first  three  months  of  the 
fiscal  year,  clearing  the  channel  and  chutes  of  snags  and  brush,  and  in 
building  wing-dams  at  Trousdale's  Ferry,  James's  Shoals,  and  othei 
points. 

The  total  amount  expended  to  June  30,  1888,  including  outstanding 
liabilities,  is  $19,421.95,  which  has  resulted  in  obtaining  a  greatly  im 
proved  channel  as  far  up  as  Sligo  Ford  when  the  river  is  at  a  3-fool 
stage  above  low- water  mark. 

July  1,  1887,  amount  available   $*2,  510.  9- 

July  1.  1888,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  1887  $1,913.93 

July  1,  1888,  outstanding  liabilities   19.00 

  1,932.9: 

July  1,  1888,  balance  available   578.  0J 

Amount  appropriated  by  act  of  August  11, 1888   2, 500.  Oi 

Amount  available  for  fiscal  year  endiug  June  30, 1889   3,  078.  0i 

Amount  (estimated)  required  for  completion  of  existing  project   22, 700.  0< 

Amount  thatcan  bo  profitably  expended  in  fiscal  year  ending  June  30, 1890     5, 000.  Oi 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  A  A  9.) 

EXAMINATIONS  AND  SURVEYS  FOR  IMPROVEMENT,  TO  COMPLY  WITI 
REQUIREMENTS  OP  THE  RIVER  AND  HARBOR  ACT  OF  AUGUST  5 
1886. 

It  appearing,  after  preliminary  examination  by  the  local  engineer 
that  the  localities  were  worthy  of  improvement,  Lieutenant  Colone 
Barlow  was  charged  with  and  completed  the  following  surveys,  th< 
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.  >ults  of  which  were  transmitted  to  Congress  and  printed  as  House 
^.\.  Doc.  No.  84,  Fiftieth  Congress,  first  session. 

1.  Obeil*  [Obeys]  River  from  the  point  where  improvements  have  here- 
Wore  been  made  to  the  mouth  of  the  West  Fork,  Tennessee.  (See  also 
Appendix  A  A  10.) 

_'.  Bear  Creek,  Mississippi  {Big  Bear  Creek),  Mississippi  and  Alabama. 
See  also  Appendix  A  A  11.) 

IMPROVEMENT  OF  THE  OHIO,  MONONGAHELA,  MUSKINGUM,  AND  AL- 
LEGHENY RIVERS — OPERATING  AND  CARE  OF  DAVIS  ISLAND  LOOK 
AND  DAM.  OHIO  RIVER;  LOCK  AND  DAM  NO.  9,  MONONGAHELA 
RIVER,  AND  THE  LOCKS  AND  DAMS  ON  THE  MUSKINGUM  RIVER — 
CONSTRUCTION  OF  ICE-HARBOR  AT  MOUTH  OF  MUSKINGUM  RIVER, 
OHIO,  AND  OF  LOCK  AND  DAM  AT  HERR^S  ISLAND,  ALLEGHENY 
RIVER. 

Officer  in  charge,  Lieut.  Col.  William  E.  Merrill,  Corps  of  Engineers, 
haviu<j  under  his  immediate  orders  First  Lieuts.  Lansing  II.  Beach  and 
Cassias  E.  Gillette,  Corps  of  Engineers. 

1.  Ohio  River. — The  general  method  followed  in  improving  the  navi- 
gation of  the  Ohio  River  is  to  secure  additional  depths  at  islands 
and  sand-bars  by  the  construction  of  low  dams  closing  unused  passages, 
and  by  building  guiding-dikes  to  confine  the  water  to  narrower  chan- 
nels. A  snag-boat  anTl  two  dredges,  all  of  them  having  irou  hulls,  are 
owned  by  the  United  States,  and  find  constant  employment  during  the 
•ow- water  season  in  takiug  out  snags  and  wrecks,  and  in  dredging  away 
gravel  bars  that  can  not  otherwise  be  removed. 

The  first  appropriation  for  the  improvement  of  the  Ohio  River  was 
made  in  1827.  The  total  amount  thus  far  appropriated  is  $3,770,479.25. 
Ln  addition  to  this  there  has  been  allotted  to  this  river  a  portion  of 
twenty-three  different  combined  appropriations  for  the  Ohio,  Mississippi, 
Missouri,  aud  Arkansas  rivers,  which  aggregated  $1,947,000,  but  the 
amount  thus  allotted  is  unknown. 

The  following  is  a  summary  of  the  work  doue  duriug  the  fiscal  year: 

Three  Brothers  Islands. — The  dam  at  this  locality  was  repaired  by  re- 
laving  paving  and  tilling  a  few  vacant  spaces.  , 

Dike  at  middle  of  Grand  Chain.— Three-fifths  of  this  work  is  fiuished; 
its  total  length  will  be  3,000  feet.  The  contract  has  been  extended  to 
December  1,  1888. 

Removing  rocks  at  Grand  Chain. — A  blasting  plant,  with  diver  and 
dredge-boat,  was  employed  by  contract  at  the  Grand  Chain  in  remov- 
ing submerged  rocks,  and  during  the  fiscal  year  the  total  amount  taken 
oat  of  the  river  was  11,472  tons.  The  Jackson  Rocks  were  wholly  re- 
moved (except  a  small  area  not  in  the  channel),  and  a  marked  reduction 
was  made  in  the  sizes  of  the  Arkansas  aud  Grenadier  rocks. 

Ice  piers. — No  work  on  the  ice-piers  was  done  duriug  the  season,  as 
the  whole  year  was  expended  in  securing  proper  cessions  of  riparian 
rights. 

Bar  at  mouth  of  tlie  Licking.  —The  contract  for  this  work  was  com- 
pleted and  closed,  resulting  in  the  excavation  of  a  channel  135  feet  long 
»itb  au  average  width  of  65  feet.  This  was  ail  that  could  be  done  with 
the  funds  available. 

Great  Miami  Embankment. — This  work  consists  in  raising  the  track  of 
the  Lawrenceburgh  Branch  of  the  Cincinnati,  Indianapolis,  Saint  Louis 
and  Chicago  Railroad,  so  that  it  will  act  as  a  levee  to  protect  Lawrence- 
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burgh  from  floods.  The  contractor  is  the  railroad  company  that  own 
the  track,  and  at  the  close  of  the  year  the  work  was  about  two-third 
done. 

Dredging.— The  United  States  dredges  Ohio  and  Oswego  worked  o 
the  Ohio  liiver  from  June  18  to  November  21,  a  period  of  five  month? 
and  were  then  transferred  to  the  Muskingum.  During  this  period  the 
dredged  GSO  cubic  yards  of  shale  below  the  Davis  Island  Lock,  6,G0 
cubic  yards  from  Wheeling  Creek  Bar,  and  140,520  cubic  yards  from  th 
channel  near  the  Three  Brothers  Islands,  besides  doing  much  miscella 
neons  work. 

Snagging.— The  snag  boat  E.  A.  Woodruff  worked  from  June  17, 188? 
to  November  13,  1887,  a  period  of  nearly  five  mouths,  during  whic 
time  she  removed  1,225  snags,  127  rocks,  and  46  wrecks,  besides  doin, 
some  miscellaneous  work. 

Harbor  of  Refuge  near  Cincinnati. — The  three  dikes  at  Four-Mile  Ba 
that  make  this  harbor  of  refuge  have  been  completed.  Their  length 
are  2,135,  2,477,  and  2,500  feet,  respectively. 

For  information  relating  to  the  stages  of  the  Ohio  River,  the  water 
gauges  established,  the  slope  and  navigability  of  the  river,  the  dimec 
sious  of  bridges,  and  losses  incurred  through  collision  with  the  same 
as  well  as  for  a  historical  sketch  of  the  improvement  of  the  river,  refer 
ence  is  made  to  the  report  of  the  officer  in  charge. 


July  1,  1887,  amount  available  $198,914.3 

September  1-2,  1887,  balance  of  allotment  for  ice-harbor  at 

mouth  of  Great  Kanawha  River  transferred  to  Col.  W.  P. 

Craighill,  Corps  of  Engineers   $168.  44 

July  1,  1SS8,  amount  expended  during  fiscal  year,  exclusive  of 

lmbilitiivs  outstanding  Julv  1,  1887    129,424.42 

July  1,  ISSS  outstanding  liabilities   422.40 

July  1,  18«v\  amount  covered  by  existing  contracts   £2,696. 16 

 188,7114 


July  1.  18SS,  balance  available   16,902.9 

Amount  appropriated  by  act  of  August  11,  1888   S80,0(A>.0 


Amouut  available  for  fiscal  year  ending  June  30,  1889   396, 202.  !> 


1  Amount  that  can  bo  profitably  expended  in  fiscal  year  ending  June  30, 1890  600, 000. 0 

2  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
f     h.»rbor  oets  of  18tk>  and  ISO?. 

vSee  Appendix  B  B  1.) 

l\  Operating  and  care  of  Davis  Island  Dam.  Ohio  Rieer. — This  dan 
was  built  to  tost  the  adaptability*  of  the  system  of  movable  dams  to  th 
peculiar  conditions  of  the  Ohio  Kiver,  and  to  the  special  character  o 
tbe  rontmeit*  that  navigates  it.  The  dam  was  intended,  if  successful,  t< 
be  th*  first  step  in  the  radical  improvement  of  the  Ohio,  and,  being  th 
one  nearest  Pittsburgh,  it  has  the  incidental  effect  of  giving  this  city  ; 
deep  and  navigable  harbor  at  all  times,  its  IhmicSi  was  especially  evi 
don:  during  the  prolonged  drought  of  1S>7.  as  there  was  at  all  times  ; 
minimum  depth  of  6  toot  in  the  Monongahela  Harbor. 

During  the  fiscal  year  the  dam  was  up  two  hundred  and  one  day 
and  n%J  lockages  wort*  m  ule,  passiug  1,871  vessels. 

The  operations  of  the  look  were  very  satisfactory.  The  dam,  how 
ever,  did  not  do  so  well,  as  the  defective  steel  cr.^ss  Leads  continued  t< 
»TNx>  trouble  and  the  lo*  c  iviKinimuv  of  low  water  made  it  almos 
in-ipossihle  to  take  out  wickets  for  repairs* 

AtVr  remaining  up  six  mouths  the  dam  was  \>wered  in  the  face  o 
sr.  i»>e  riood.  and  considerable  damage  ensued,  p^n-y  dae  to  the  direc 
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impact  of  fields  of  ice,  and  partly  to  the  giving  away  of  the  defective 
cross  Leads,  which  threw  abnormal  strains  on  the  other  members.  The 
damages,  however,  were  sufficiently  repaired  during  the  spring  to  per- 
mit the  da  in  to  be  raised  on  June  18,  and  it  was  still  standing  at  the 
close  of  the  fiscal  year. 

The  experience  of  last  winter  shows  that  some  changes  should  be 
made  to  enable  the  dam  to  successfully  encounter  ice  aud  drift.  For 
this  purpose  the  officer  in  charge  recommends  the  removal  of  the  Pas- 
qaeau  burters  of  the  weirs  and  the  substitution  of  Chanoine  hurters 
vith  trippers.  This  change  has  been  authorized.  The  addition  of  a 
drift-gap,  for  which  provision  is  made  in  the  last  river  and  harbor  act, 
will  also  contribute  to  the  same  end.  With  these  two  changes  it  is 
thought  that  there  will  be  no  further  trouble. 

Amount  expended  during  the  year,  $16,309.01 ;  amount  required  for 
the  fiscal  year  ending  June  30,  1889,  $18,015. 

(See  Appendix  B  B  2.) 

3.  Monongahela  River,  West  Virginia  and  Pennsylvania.— The  object  i 
of  the  locks  and  dams  which  the  United  States  is  building  on  the  Monon- 
gahela River  is  to  extend  the  existing  slackwater  from  the  mouth  of 
Dunkards  Creek,  Pennsylvania,  to  Morgantown,  W.  Va.,  a  distance  of 
14  miles.  Two  locks  and  dams  are  required  for  this  extension;  No.  9, 
the  upper,  was  completed  in  1880 ;  No.  8,  the  one  uext  below,  is  in  course 
of  construction.  When  completed,  these  locks  and  dams  will  give  6 
feet  iu  low  water  from  Morgautowu  to  Dunkards  Creek,  whence  there 

already  4  feet  to  Pittsburgh,  secured  by  seven  locks  and  dams  be- 
longing to  the  Monongahela  Navigation  Compauv.  The  distance  from 
Morgautown  to  Pittsburgh  is  102  miles.  At  Pittsburgh  the  Monon- 
gahela slack  water  connects  with  the  pool  of  the  Davis  Island  Dam. 

The  total  amount  heretofore  appropriated  for  this  improvement  is 
So97,900,  of  which  sum  $348,038.03  have  been  expended  to  June  30, 

\m. 

Work  was  actively  carried  on  during  the  entire  season  of  1887,  and 
Presumed  in  the  spring  of  1888;  during  this  time  the  masonry  of 
the  lock  was  completed,  except  a  small  amount  of  coping,  and  the  abut- 
ment on  the  opposite  bank  of  the  river  was  about  four-fifths  completed. 


h\x  1,  l«7,  amount  available   $84, 095. 26 

Jalr  1.  1883,  amouut  expended  daring  fiscal  year,  exclusive  of 

liabilities  outstanding  Julv  1,  1887   $32, 152. 95 

h\j  1,  imt,  outstanding  liabilities   2, 080.  34 

  34,233.29 


1  iy  1.  1*58,  balance  available   49, 861. 97 

Amouut  appropriated  by  act  of  August  11,  1888    35, 000.  00 


.L-unaot  available  for  fiscal  year  ending  June  30,  1889    84, 801. 97 

iSee  Appendix  B  B  3.) 


4.  Operating  and  care  of  Lock  and  Dam  No.  9,  Monongahela  River. — 
Daring  the  low  water  of  1887  the  apron  below  the  dam,  which  was 
built  iu  1884,  was  extended  across  the  whole  width  of  the  river,  and  it 
is  believed  that  all  danger  of  undermining  has  been  removed.  Minor 
repairs  were  made  on  other  parts  of  the  work. 

rhe  land  wall  shows  signs  of  defective  construction,  and  it  is  pro- 
Med  to  fill  it  with  cement  grout,  and  to  raise  the  chamber-walls  and  f 
lower  buttresses  to  the  height  of  the  upper  buttresses,  in  order  to  make 
the  lock  available  in  higher  stages  of  the  river  than  is  uow  the  case. 
These  repairs  have  been  authorized. 


Digitized  by  Google 


s 


216      REPORT  OF  THE  CHIEF  OF  ENGINEERS,  U.  8.  ARMY. 

Amount  expended  during  the  fiscal  year,  $10,895.30.    Amouut  re- 
quired for  year  euding  June  30,  1889,  $6,470. 

(See  Appendix  BB4.) 

5.  Allegheny  River,  Pennsylvania. — The  work  hitherto  done  on  this 
river  has  been  limited  to  the  removal  of  rocks,  of  which  there  was  a 
vast  number  in  and  near  the  channel,  and  to  the  closure  at  two  locali- 
ties of  duplicate  channels.  The  benefit  of  such  work  has  been  very 
apparent. 

The  money  thus  far  appropriated  for  the  improvement  of  the  river 
amounts  to  $135,000. 

During  the  past  season  the  dam  at  Corydou,  Pa.,  was  modified  so  as 
to  make  it  safe  for  the  passage  of  rafts  in  high  water.  Repairs  were 
made  on  the  low  dams  at  Nicholson's  Island  and  Six  Mile  Island,  and 
540  tons  of  rocks  were  taken  out  of  the  river. 

July  1,  1887,  amouut  available  •   $6,850.23 

July  1,  18b8,  amount  expended  duriug  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,  lb87  ,  *   6,  ILK).  90 

July  1,  1888,  balance  available   6-9.33 

Amount  appropriated  by  act  of  August  11,  18*8   'J5,  000.  00 

Amount  available  for  fiscal  year  ending  Jnne  30,  1889   425.  659.  33 

Amount  that  can  bo  profitably  expeuded  iu  fiscal  year  eudiug  Juue  30, 1890    50,  000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
barbor  acts  of  1806  and  1807. 

(See  Appendix  B  B  5.) 

0.  Dam  at  Ilerr's  Inland,  Allegheny  River. — The  object  of  this  dam  is 
to  extend  navigable  water  up  the  Allegheny  from  the  head  of  the  pool 
of  the  Davis  Island  Dam  to  the  city  limits,  thus  completing  the  im- 
provement of  the  harbor  of  Pittsburgh  and  providing  the  means  for  the 
cheap  transfer  of  freights  at  all  seasons.  This  dam  will  also  be  the  first 
step  towards  the  radical  improvement  of  the  Allegheny  River,  a  work 
that  promises  most  valuable  results. 

The  construction  of  this  lock  and  dam  has  hitherto  been  prevented 
by  the  lack  of  authority  to  purchase  the  necessary  land.  This  obstacle 
has  lately  been  removed,  and  the  work  of  acquiring  a  site  is  now  under 
way.  It  is  hoped  that  the  work  of  construction  may  be  begun  in  1889. 
The  money  thus  far  appropriated  for  this  work  aumuuts  to  $37,500. 

July  1,  1887,  amount  available   §37,340.00 

July  1,  1888,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  Julv  1,  188?   $491.  55 

July  1,  18-8,  outstanding  liabilities   *J.'.0.  45 

  7-18. 00 

July  1, 1888,  balance  available   30,  592. 00 

Amount  appropriated  by  act  of  August  11,  1888    35,  000.  00 

Amount  available  for  fiscal  year  ending  June  30,  1889   71,  592. 00 

{Amount  (estimated)  required  for  completion  of  existing  project   350,  500.  00 

Amountthatcanbeprofitablyexpendedintiscalyearendiug  June 30, 1890  100,  000.  00 
Submitted  in  compliance  with  requirements  of  sections  *2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  B  B  G.) 

7.  Ice-harbor  at  month  of  Muskingum  River,  Ohio. — The  work  in  hand 
is  the  construction  of  a  lock  through  Dam  No.  1,  Muskingum  River,  in 
order  to  permit  Ohio  River  craft  to  take  refuge  iu  ice  times  in  Pool  No. 
1,  Muskingum  River.   This  lock  is  also  needed  to  replace  Lock  No.  1  of 


Digitized  by  Google 


RIVER  AND  HARBOR  IMPROVEMENTS. 


217 


the  Muskmguin  River,  which  has  long  been  in  a  threatening  condition. 
The  total  amount  thus  far  appropriated  for  this  work  is  $237,500. 

Daring  the  past  working  seasou  the  cofter-dam  was  extended,  so  as 
to  include  the  whole  of  the  lock,  the  new  area  thus  protected  was  exca- 
vated to  grade,  the  necessary  piles  were  driven  and  capped,  the  lock- 
floor  was  completed,  and  about  half  of  the  new  floor  was  covered  with 
euuerete.  At  this  stage  work  was  stopped  on  account  of  the  exhaus- 
tion of  funds. 


Ja  y  I,  araouut  available   127,851.73 

Jaiv  1,  18dS,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,  1887    26,689.27 


July  1,  l.*68,  balance  available   1, 162.46 

Amount  appropriated  by  act  of  August  11,  18*8   60,000.00 

  ' 

Amount  available  for  fiscal  year  ending  June  30,  1889    61, 162. 46 

See  Appendix  B  B  7.) 


8.  Muskingum  River,  Ohio. — The  act  of  Augast  5,  1886,  appropriated 
fciUOOO  for  this  river,  which  was  expended  in  repairiug  the  locks  and 
dams.  I  u  obedience  to  t  he  instruct  ious  of  t  he  Secretary  of  War,  estimates 
*ere  prepared  by  Lieut.  Col.  W.  E.  Merrill,  Corps  ot  Engineers,  of  the 
entire  cost  of  completing  the  repairs  of  the  locks  and  dams  in  the  Mus- 
kingum River,  and  his  report  was  transmitted  to  Congress  by  the  Sec- 
retary of  War  January  18,  1888,  and  printed  as  House  Ex.  Doc.  No. 
108,  Fiftieth  Congress,  first  session. 

The  estimated  cost  of  repairing  all  of  the  locks  and  dams  was 
*-'68,128,  and  of  getting  rid  of  the  Taylorsville  Canal  aud  one  lock 
*  102,000. 

The  latter  sum  is  appropriated  by  the  river  and  harbor  act  of  August 
U,  1888. 

0.  Operating  and  care  of  tlie  locks  and  dams  on  the  Muskingum  Rivery 
Ohio. — As  originally  improved  by  the  State  of  Ohio,  the  Muskingum 
liiver  ''ontained  eleven  dams  and  twelve  locks,  and  furnished  continuous 
navigation  for  91  miles  from  the  Ohio  River  at  Marietta  to  Dresden, 
where  a  connection  was  made  with  the  Ohio  Canal,  running  from  the 
Ohio  River  at  Portsmouth  to  Lake  Erie  at.  Cleveland.  The  locks  are 
I*)  feet  loug  aud  36  feet  in  the  clear,  with  lifts  varyiug  from  8  feet  10 
itiches  to  12  feet  1  inch.  On  the  75  miles  of  slack  water  now  existing, 
vfaieh  terminates  at  Zanesville,  there  are  10  dams,  11  locks,  and  5  lat- 
eral canals,  the  total  length  of  the  latter  being  3$  miles.  The  original 
cm  of  the  works  was  about  $1,500,000. 

The  United  States  accepted  these  works  from  the  State  of  Ohio  on 
the  7th  of  April,  1887,  aud  fouud  them  in  a  state  of  extreme  dilapida- 
tion. The  lock  and  dam  at  Symtues  Creek,  10  miles  above  Zanesville, 
tod  been  abandoned,  two  of  the  other  dams  were  broken,  aud  the  walls 
of  one  lock  were  on  the  verge  of  falling  down.  Energetic  work,  aided 
ny  a  very  favorable  season,  resulted  in  the  repair  of  the  broken  dams 
and  the  threatening  lock  ;  such  other  repairs  were  made  as  were  most 

'•Hssary,  aud  as  a  result  the  works  passed  through  the  ice  and  Hood 
of  last  winter  without  injury.  Heavy  repairs  were  made  on  live  dams 
*n<i  four  locks.    A  contract  was  made  for  a  ladder  dredge-boat. 

Jlie  most  important  work  now  needed  is  to  repair  the  locks  at  Stock- 
P-irt,  McConnellsville,  aud  Eagleport,  all  of  which  are  in  a  dangerous 
condition ;  to  build  a  new  lock  at  Taylorsville,  thus  permitting  the 
abandonment  of  the  canal  at  that  place,  to  turn  two  lifts  into  one  at 
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Zauesville,  and  to  rebuild  lock  and  Dam  No.  11,  thus  restoring  connection 
with  the  Ohio  Canal. 

July  I,  1887,  amount  available   $4,896. 9-2 

July  1,  188d,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,  1887    4, 896. 92 

Amount  expended  during  tbe  fiscal  year : 

From  appropriation  of  August  5,  1886   $4, 896. 92 

From  indefinite  appropriation   179, 006. 21 

  183, 903. 13 

Amount  for  yoar  ending  Jane  30,  1889   177, 623.  00 

(See  Appendix  B  B  8.) 

EXAMINATIONS  AND  SURVEYS  FOR  IMPROVEMENT,  TO  COMPLY  WITH 
REQUIREMENTS  OF  THE  RIVER  AND  HARBOR  ACT  OF  AUGUST  5, 
1886. 

It  appearing,  after  preliminary  examination  by  the  local  eugineer, 
that  the  localities  were  worthy  of  improvement,  Lieutenant-Colonel 
Merrill  was  charged  with  and  completed  the  following  survey  and  exam* 
ination,  the  results  of  which  were  transmitted  to  Cougress  aud  printed 
in  House  Ex.  Doc.  No.  88,  Fiftieth  Cougress,  first  session  : 

1.  Ohio  River  near  the  city  of  Evansville,  Indiana,  to  determine  what, 
if  anything,  teill  be  necessary  to  prevent  a  change  of  the  channel  of  the  river 
in  front  of  that  city. — (See  also  Appendix  B  B  9.) 

2.  Big  Hockhocking  River  from  its  mouth  to  Coolville,  Ohio. — (See  alsc 
Appendix  B  B  10.) 

IMPROVEMENT  OF  THE  FALLS  OF  THE  OHIO  AND  OPERATING  AIN'T 
CARE  OF  THE  LOUISVILLE  AND  PORTLAND  CANAL — IMPROVEMENT 
OF  WABASH  RIVER,  INDIANA  AND  ILLINOIS,  OF  WHITE  RIVER,  IN 
DIANA,  AND  OF  TRADEWATER  RIVER,  KENTUCKY. 

Officer  in  charge,  Maj.  Amos  Stickney,  Corps  of  Engineers,  having 
under  his  immediate  orders  Lieut.  E.  J.  Spencer,  Corps  of  Engineers 
until  August  19, 1887 ;  and  Lieut.  W.  L.  Sibert,  Corps  of  Engineers,  iron 
July  11, 1887,  to  April  11, 1888. 

1.  Falls  of  the  Ohio,  Louisville,  Kentucky.—By  the  river  and  harbo 
act  approved  August  5,  1886,  this  work,  which  at  first  consisted  of  t  in 
enlargement  of  the  upper  portion  of  the  Louisville  and  Portland  Caual 
was  made  to  include  the  enlargement  of  the  basin  of  the  canal  just  abov. 
the  locks. 

Enlargement  of  upper  portion  of  Louisville  and  Portland  Canal. — Th< 
present  project  was  adopted  in  1883,  with  the  object  of  enlarging  tin 
upper  end  of  the  Louisville  and  Portland  Canal,  from  a  point  about  40 
feet  below  the  railroad  bridge  to  the  upper  eud  of  the  reef  which  extend 
to  a  point  about  opposite  Fourth  street,  which  practically  makes  a  wid 
harbor  from  Fourth  to  Tenth  streets,  and  more  than  doubles  the  widtl 
of  the  canal  from  Tenth  to  Fifteenth  street.  The  amount  expended  t 
June30,  1888,  was  $245,544.42. 

The  work  was  done  under  four  contracts,  three  for  excavating  an, 
moving  materials,  aud  one  lor  the  construction  of  a  new  canal  wall  alou; 
the  northern  line  of  the  improvement.  One  of  the  contracts  for  excava 
tion  was  completed  in  November,  1886. 

On  the  middle  section  the  earth,  loose  rock,  aud  old  wall  have  beei 
removed,  aud  about  77  per  cent,  of  the  rock  excavation  completed.  O; 
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the  upper  section  about  32  per  cent,  of  the  rock  excavation  has  been 
completed  to  grade. 

About  one-half  of  the  new  canal  wall  is  completed.  Work  was  begun 
about  the  1st  of  Juue,  and  continued  until  the  1st  of  December. 

Under  the  coutracts  fur  excavation  of  material  about  104,116  cubic 
varus  remain  to  be  removed. 

Enlarging  basin  of  canal. — On  this  work  the  contractors  have  exca- 
vated 108,795  cubic  yards  of  earth,  and  3,575  cubic  yards  of  rock. 
The  amount  expended  to  June  30,  1888,  was  $25,415.98. 


hi?  1,  lt<37,  amount  available  $280, 922. 11 

July  1,  I 988,  amount  expended  during  fiscal  year,  exclusive 

of  liabilities  outstanding  Julv  i,  1867  $103, 189.71 

July  1. 1838,  outstanding  liabilities   19, 236. 94 

July  1,  le8*i,  amouut  covered  by  existing  contraots   140, 048. 41 

  262,475.06 


July  1, 1888,  balance  available   18, 447. 05 

Amount  appropriated  by  act  of  August  11, 1888   150, 000.  00 


Amount  available  for  fiscal  year  ending  June  30, 1889   168, 447. 05 


i  Amount  (estimated)  required  for  completion  of  existing  project,  includ- 
ing enlargement  of  canal  basin   855,000.00 


|  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  J  nne  30, 1890   370, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
I  harbor  act*  of  1566  and  1867. 

See  Appendix  C  C  1.) 

2.  Indiana  Chute,  Falls  of  the  Ohio  River.— The  present  project  is  to 
remove  projecting  poiuts  and  reefs  in  the  Indiana  Chute,  to  make  an  un- 
obstructed channel,  400  feet  in  width,  between  the  dam  and  railroad 
bridge.  The  original  chute  was  crooked,  full  of  projecting  rocks,  and 
rery  difficult  to  navigate.  The  work  of  the  past  season  was  devoted 
principally  to  the  left-hand  reef,  the  high  points  on  which  were  entirely 
amoved  for  a  distance  of  about  1,200  feet. 

Isolated  points  in  the  channel  and  on  the  right-hand  reef  were  also 
removed.  Work  was  vigorously  prosecuted  from  September  27,  to  No- 
vember 21.  The  dam  at  the  head  of  the  Falls  and  the  guiding-dike 
north  of  the  canal  were  thoroughly  repaired. 

The  amount  expended  to  June  30,  1888,  was  $115,576.06. 


Jah  l.  l-v?,  amount  available   S19.773.96 

Jah  1.         amount  expended  during  fiscal  year,  exclusive 

of  liabilities  outstanding  July  1,  1887   $10,350.02 

Jaly  1.  1858,  outstanding  liabilities   11.50 

  10,301.52 


J-ily  1.  l**a,  balance  available   9,412,44 

Aidant  appropriated  by  act  of  August  11,  1888   15,000.00 


Araount  available  for  fiscal  year  endiug  June  30,  1869    24, 412. 44 


'Amount  (estimated)  required  for  completion  of  existing  project   115,000.00 

j  Acjoaut  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1890    30, 000. 00 
>abmitt«?d  in  compliance  with  requirements  of  sections  2  of  river  and 
I  harbor  acts  of  1866  and  1867. 

See  Appendix  C  C  2.) 

3.  Operating  and  care  of  Louisville  and  Portland  Canal. — During  the 
kcal  year  the  canal  was  open  for  the  passage  of  commerce  three  nun- 
'bed  and  forty-live  days,  having  been  closed  eighteen  days  on  account 
tfhigh  water  aud  t  wo  days  by  ice.  The  old  locks  were  used  to  pass  one 
**at.  During  the  year  5,471  vessels,  representing  an  under  tonnage  of 
1-315,851  tons,  were  passed  through  the  canal. 
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Necessary  repairs  have  been  made  to  lock  machinery  and  operating 
plant. 

The  shops  and  store-houses  which  were  moved  on  account  of  the  en- 
enlargement  of  the  basin  above  the  locks  are  in  place,  witfi  the  excep- 
tion of  one  warehouse. 

The  tow-boat  was  docked,  and  new  hog-chains  put  on  her.  Proposals 
have  been  received  for  paving  the  lower  part  of  the  high  earth  slopes  at 
the  locks  to  prevent  slides  during  high  water.  The  old  low-boat 
Walker  Morris  was  sold  at  public  auction.  It  is  proposed  during 
the  coming  year  to  keep  the  canal  in  operation,  build  new  guard-gates 
for  both  the  old  and  new  locks,  and  to  excavate  a  chanuel  below  the 
uew  locks  over  a  length  of  300  feet  and  100  feet  wide  at  a  cost  of  $19,200. 
It  is  also  proposed  to  extend  the  pipes  of  th<*  city  water  works  to  the 
locks  to  supply  water  for  the  use  of  the  employes. 

The  total  receipts  from  all  sources  amount  to  $2,494.61. 

The  estimated  amount  required  for  operating  aud  maintaining  the 
canal  during  18SS-'89  is  $100,105. 

July  1,  1387,  amount  available   $34, 863. 97 

Allotment,  year  eudiug  Juno  30,  1888   77,  -05.  00 

112,  068.07 

Julv  L  1888,  amount  expended  during  fiscal  year,  oxelusivo  of 

liabilities  outstanding  July  1,  1887  $48, 809, 25 

Julv  1,  18-8,  outstanding  liabilities   4,040.51 

July  1,  1888,  dropped,  not  drawn   56,565.  00 

 112,020.76 

July  1,  1888,  balance  availablo   648. -Jl 

(See  Appendix  O  03.) 

4.  Wabash  River,  Indiana  and  Illinois.— The  first  appropriation  for 
the  improvement  of  this  liver  was  made  in  187l\  The  project  contem- 
plated the  construction  of  a  lock  aud  dam  at  Grand  Rapids  near  Mouut 
Carmel,  and  the  removal  of  rock  ledges,  sand -bars,  snags,  and  other  ob- 
structions, and  the  closing  of  chutes,  with  a  view  to  obtaining  a  navi- 
gable channel  of  3£  feet  in  depth  from  the  mouth  of  the  river  to  Vin- 
cennes. 

The  river  has  been  separated  into  two  ]>ortions  in  reference  to  its 
improvement,  with  Vincennes,  lnd.,  as  the  dividing  point,  and  appro- 
priations have  been  made  for  each  division. 

Below  Vincennes. — The  principal  work  on  this  division  of  the  river 
was  the  procuring  of  stoue  and  the  building  of  masonry  ou  the  lock  at 
Grand  Rapids.  The  site  of  the  old  lock  was  excavated  and  695  cubic 
yards  of  masonry  laid  in  the  new  lock.  The  levee  at  Grayviile  was  re- 
paired and  extended  250  feet.  Repairs  on  the  snag  boat  were  com- 
pleted aud  she  is  nearly  ready  for  work  duriug  the  coming  season.  A 
new  hull  was  built  for  the  dredge  and  the  machinery  transferred. 

The  amount  expended  on  this  portion  of  the  river  to  Juue  30,  1888, 
was  $155,9:9.38. 

July  1,  1--T,  amount  available   $46,  436.  31 

Julv  1,  1888,  amount  expended  during  fiscal  vear,  exclusive  of 

liabilities  outstanding  July  1,  1887   $*>, 645. 58 

July  I,  1--8,  outstanding  liabilities   3.726.06 

July  I,  1888,  amount  covered  by  existing  contracts   10, 3»v>.  77 

  36, 737.  41 

July  1,  1888,  balance  available   9, 698.  9C 

Amount  appropriated  by  act  of  August  11,  1888    60, 000.  0( 

Amonnt  available  for  fiscal  year  ending  June  30,  1889    69, 698. 9( 
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(Amount  (estimated)  required  for  completion  of  existing  project  $190,000.00 

J  Amount  that  can  bo  profitably  expended  in  fiscal  year endiug  June 30, 1890  90,000.00 
\  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
t   harbor  acts  of  1866  aud  1867. 

(See  Appendix  C  C  4.) 

Above  Vincennes.— The  project  for  the  improvement  for  this  part  of 
the  river  was  the  removal  of  obstructions  and  the  construction  of  wing- 
dams  when  necessary.  No  work  was  done  on  this  portion  of  the  river 
during  the  fiscal  year  ending  June  30,  1888,  there  being  no  funds  avail- 
able. 

The  accumulation  of  snags  and  the  formation  of  a  new  cut-off  about 
20  miles  above  Vincennes  have  made  navigation  very  difficult. 
The  amount  expended  on  this  river  above  Vincennes  to  June  30, 1888, 
*65,929.92. 


Jul j  1,  1887,  amount  available   $70. 08 

July  1,  1888,  outstanding  liabilities   10.05 

JoJy  1,  1888,  balance  available   60.03 

Amount  appropriated  by  act  of  August  11, 1888    5, 000. 00 

1 

Amount  available  for  fiscal  year  ending  June  30, 1889   5, 060. 03 

f  Amount  (estimated)  required  for  completion  of  existing  project   15, 000. 00 

J  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1890  10,000. 00 
l  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
[    harbor  acts  of  1866  and  1867. 

(See  Appendix  O  C  4.) 

5.  White  River,  Indiana. — The  present  project  for  the  improvement  of 
this  river  extends  from  the  mouth  to  the  railroad  bridge  at  Hazleton, 
and  contemplates  the  obtaining  of  a  depth  of  3£  feet  at  low  water.  This 
is  to  be  accomplished  by  a  cut  through  the  rock  at  Kelly's  Ripple  by 
dikes,  dredging,  and  by  the  removal  of  snags.  The  bad  location  of  the 
draw  in  the  railroad  bridge  at  Hazleton  precludes  the  advisability  of 
any  improvement  above  that  point  for  thu  present. 

The  work  of  the  past  year  has  been  confined  to  dredging  loose  rock 
from  the  previously  blasted  channel  at  Kelly's  Ripple.  About  5,190 
cubic  yards  of  rock  were  removed  from  this  channel.  A  new  hull  for 
the  dredge  was  built,  and  the  machinery  transferred  in  April  and  May, 
1888. 

Amount  expended  to  June  30,  1888,  was  $99,764.05. 

July  1,  1887,  amount  available   $4,940. 49 

Jaly  1,  1888,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  1887   $2, 226. 04 

Jaly  1, 1888,  outstanding  liabilities   366. 19 

  2,592.23 

Jily  1, 1888,  balance  available   2, 348. 26 

it  appropriated  by  act  of  August  11, 1888   5,000.00 


Aiaount  available  for  fiscal  year  ending  June  30,  1889    7, 348. 26 

f Amount  (estimated)  required  for  completion  of  existing  project   12, 500. 00 

j  Amount  thatcan  be  profitably  expended  in  fiscal  year  ending  June  30, 1890  12,500.00 
j  Sobmitted  in  compliance  with  requirements  of  sections  2  of  river  and 
I  harbor  acts  of  1866  and  1867. 

(8ee  Appendix  C  C  5.) 

6.  Tradewater  River,  Kentucky. — This  river  is  a  tributary  of  the  Ohio 
&od  empties  into  it  79  miles  below  Evansville,  Indiana. 
The  present  project,  adopted  in  1881,  contemplates  the  formation  of 
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a  clear  channel  at  least  40  feet  wide,  with  a  minimum  depth  of  2J  feet 
during  eight  months  of  the  year  for  a  distance  of  41  miles. 

The  work  of  the  past  year  consisted  in  the  removal  of  a  number  of 
snags,  tree-tops,  etc.,  from  the  first  19  miles  of  the  river.  The  work 
was  limited  by  the  small  amount  of  funds  available,  viz,  about  $550. 

The  river  is  in  good  condition  for  a  distance  of  about  24  miles  from 
its  mouth,  but  a  few  snags  remain  to  be  removed  from  this  part. 

Amount  expended  to  June  30,  1888,  $10,U0.4G. 


July  l,  1887,  amount  available   $549.  66 

July  1,  1888,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  Julv  1,  1887   $160. 12 

July  1,  1888,  outstanding  liabilities   18. 00 

  178.  1*2 


July  1,  1888,  balance  available   371.  54 

Amount  appropriated  by  act  of  August  11,  1888   6, 000.  00 


Amonut  available  for  fiscal  year  ending  June  30,  1889   6,371.  54 

(See  Appendix  C  0  6.) 


IMPROVEMENT  OF  GREAT  KANAWHA  AND  ELK  RIVERS,  AND  CON- 
STRUCTION OF  HARBOR  OF  REFUGE  AT  MOUTH  OF  GREAT  KAN- 
AWHA RIVER,  WEST  VIRGINIA;  IMPROVEMENT  OF  NEW  RIVEB  EN 
VIRGINIA  AND  WEST  VIRGINIA. 

Officer  in  charge,  Col.  William  P.  Craighill,  Corps  of  Engineers. 

1.  Great  Kanaicha  River,  West  Virginia. — This  river  flows  through  a 
fertile  and  picturesque  region,  filled  with  mineral  wealth,  especially 
coal  and  salt.  It  was  by  nature  divided  into  a  number  of  pools,  some 
of  considerable  length  and  depth,  separated  by  shoals  of  gravel  and 
coarse  sand,  which  were  the  principal  obstructions  to  navigation  in  low 
water,  there  being  often  on  them  at  such  seasons  but  a  few  inches  of 
water.  In  some  of  the  pools  were  found  shallow  places,  also  obstruct- 
ing navigation.  There  were  also  snags  and  loose  rocks  in  the  channel. 
The  navigation  above  Charleston  was  more  obstructed  than  below. 
Above  it  was  almost  suspended  in  summer. 

The  coal  and  salt  were  generally  sent  out  on  rises,  which  enabled  the 
boats  to  pass  safely  over  the  obstructions  that  otherwise  would  stop 
their  movements  entirely.  The  use  of  the  river  for  the  movement  of 
these  valuable  products  was  therefore  unsatisfactory  and  intermittent. 
By  the  agency  and  superintendence  of  a  Board  acting  under  the  State, 
first  of  Virginia  and  then  of  West  Virginia,  considerable  improvement 
in  the  river  was  from  time  to  time  effected,  tolls  being  charged  on  the 
commerce  for  payment  of  expenses. 

The  object  of  the  improvement  begun  several  years  ago  by  the  United 
States  was  to  give  a  constant  navigable  depth  of  at  least  6  feet  through- 
out the  whole  length  of  the  Kanawha  to  its  mouth  at  the  Ohio  River, 
to  be  accomplished  by  large  locks  and  dams.  Those  already  built  have 
been  about  300  by  50  feet. 

The  peculiarity  of  most  of  the  dams  is  that  they  can  be  lowered  when 
the  stage  of  water  in  the  river  will  suffice  over  the  shoals.  This  gives 
them  the  name  of  u  movable  dams,"  and  enables  an  open  river  to  be 
had  where  the  water  is  high  enough. 

Dams  3  and  2,  both  above  Paint  Creek,  are  fixed,  as  the  declivity  of 
the  river  in  that  section  is  too  great  to  permit  the  advantageous  use  of 
the  movable  system. 

Up  to  June  30,  1887,  the  amount  expended  was  $1,844,817.86.  At 
that  date  Lock  aud  Dam  3,  21  miles  above  Charleston  Ferry,  had  been 
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completed,  as  also  Locks  and  Dams  4  and  5,  respectively,  15  and  9  miles 
above. 

The  amount  expended  in  the  year  ending  June  30,  1888,  exclusive  of 
outstanding  liabilities,  was  $96,432.19,  applied  at  sites  2  aud  0. 

Lock  aud  Dam  (i  were  put  in  operation  October  11, 1880.  Lock  2  was 
completed  in  the  autumn  of  1887  and  the  dam  in  December,  1887. 

Site  7  has  been  for  several  years  owned  by  the  United  States,  but 
work  could  not  be  begun  because  funds  were  not  available. 

Had  funds  been  available,  all  the  locks  and  dams  needed  for  this  im- 
portant improvement  could  have  been  begun  at  the  same  time  and  hu- 
shed in  three  years,  with  much  ecouomy  to  the  United  States  aud  with 
manifest  advantage  in  the  use  of  the  improved  water-way. 

The  development  of  commerce  on  this  river  has  been  very  great  siuce 
its  improvement  by  the  United  States,  although  the  project  has  been 
only  partially  executed  for  want  of  money. 

A  law  was  enacted  by  Congress  March  3,  1887,  prescribing  the  terms 
QDder  which  bridges  might  be  erected  over  the  Great  Kanawha  River. 
Taking  advantageof  this,  the  company  which  is  buildiug  a  railroad  along 
the  left  bank  of  the  Ohio  has  completed  a  bridge  over  the  Kanawha  at 
lis  month. 

By  an  act  of  February  28, 1887,  authority  was  also  grauted  to  the 
Kanawha  and  Ohio  Railroad  Company  to  lay  its  track  through  the 
United  States  lock  aud  dam  property  on  the  Great  Kanawha  River, 
under  such  restrictions  as  the  Secretary  of  War  should  prescribe. 

The  completion  of  Lock  and  Dam  2  in  1887  was  a  most  important  ex- 
tension of  the  improvement,  as  it  enabled  the  pool  thus  formed  to  be 
used  for  the  shipment  of  coal  in  a  section  containing  most  extensive  and 
valuable  mines  which  have  hitherto  been  dependent  entirely  on  the 
railroads  for  reaching  a  market. 

During  the  long  continued  season  of  low  water  in  1887  the  value  of 
the  improvement  was  shown  in  a  very  marked  manner,  as  free  and 
•mfficieut  navigation  was  maintained  through  it  over  the  improved  part 
•i  the  river,  while  navigation  was  entirely  suspeuded  below  the  lowest 
dam  and  above  the  upper  pool. 

J  air  1.  lr*87,  amount  available   $102,327.81 

J  ok  I,  ls*33,  amount  expended  during  fiscal'v-ear,  exclusive  of  liabilities 

Ting  July  1,  1687    96,432.U> 


Jalr  1,  lot*,  balance  available   5, 895. 62 

Aimmut  appropriated  by  act  of  Augunt  11,  1888    350, 000. 00 

AnH>nnt  available  for  fiscal  year  ending  June  30,  1889    355, 895. 62 

= 

'Amount  (estimated)  required  for  completion  of  existing  project          1,320,000.  00 

Amonnt  that  can  be  profitably  expended  in  fiscal  year  ending  J une  30, 

;    1-90   ..   500,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  riverand 

I   harbor  acts  of  1866  and  1867. 

(See  Appendix  D  D  1.) 

2.  Operating  and  care  of  the  locks  and  dams  an  the  Or  eat  Kanawha 
Rirer,  West  Virginia. — Amount  expended  during  the  fiscal  year  ending 
Jane  30,  1888,  $14,417.62. 

{See  Appendix  D  D  2.)  - 

3.  Harbor  of  Refuge  at  mouth  of  Great  Kanawha  River,  West  Vir- 
ginia.— In  charge  of  Lieut.  Col/ W.  E.  Merrill,  Corps  of  Engineers,  until 
•September  12,  1887.  This  work  consists  of  three  ice-piers  in  the  Great 
Kanawha  River,  about  1  mile  above  its  mouth.  The  piers  were  built 
3J  order  to  protect  water-craft  from  ice-floes  coming  down  the  Great 
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Kanawha  River.  Two  of  tbe  piers  are  on  the  right  bank,  at  distances 
of  4,200  and  0,300  feet,  respectively,  from  the  mouth  of  the  river,  and 
one  on  the  left  bank  at  a  distance  of  6,600  feet.  They  are  rectangular 
in  plan,  and  are  built  to  a  height  of  29£  feet  above  low  water. 

The  work  contemplated  having  been  completed  no  additional  funds 
are  required. 


July  1,  1837,  amount  available   $16S.  44 

July  1,  1888,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1, 1687  ✓   168.  41 

(See  Appendix  D  D  3.) 


4.  Elk  River,  West  Virginia. — The  country  through  which  this  stream 
flows  is  rich  in  minerals  and  well  fitted  for  agriculture  and  grazing. 
The  approved  project  of  improvement  has  been  the  removal  of  rocks, 
snags,  overhanging  trees,  etc.,  and  the  cutting  of  narrow  sluices  through 
the  rapids  and  shoals.  The  principal  interests  to  be  served  are  those, 
of  lumbering  aud  rafting,  bat  much  country  produce  is  also  carried 
down  stream  in  small  boats,  which  return  with  merchandise,  etc. 

The  cost  of  the  improvement  was  originally  estimated  at  $100,000  to 
make  it  complete  of  its  kind.  The  first  appropriation  was  in  June,  1878. 
The  total  expenditure  prior  to  June  30,  1886,  was  $17,000.  The  work 
done  up  to  that  time  was  of  great  benefit  to  the  comparatively  unde- 
veloped section  through  which  the  river  Hows. 

The  law  of  August,  1886,  contained  an  item  of  $1,500  for  this  stream, 
but  the  season  was  too  far  advanced  for  the  resumption  of  work  with 
advantage  and  economy,  which  can  only  be  done  at  low  water. 

The  available  money  was  not  spent  in  the  fiscal  year  just  closed,  as  it 
was  deemed  better  to  hold  so  small  a  sum  in  the  hope  of  its  increase  by 
another  appropriation,  with  both  of  which  together  work  can  be  done 


much  more  economically. 

July  1,  1887,  amount  available   ft,  500.  00 

July  1, 1888,  balance  available   1,  500.  00 

Amount  appropriated  by  act  of  August  11,  1888    3,  000.  00 

Amount  available  for  fiscal  year  ending  June  30,  1889    4,  500.  00 


Amount  that  can  be  profitably  expended  in  fiscal  year  euding  June  30, 1890     5,  000.  OJ 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  lttoti  aud  18G7. 

(See  Appendix  D  D  4.) 

5.  Oauley  River,  West  Virginia. — To  comply  with  the  requirements  of 
the  river  and  harbor  act  of  August  5,  1886,  a  preliminary  examination 
was  made  of  the  Gauley  River,  no  detailed  survey  being  needed.  A 
report  of  the  results  of  the  examination  was  transmitted  to  Congress 
January  21,  1888,  and  printed  as  House  Ex.  Doc.  No.  114,  Fiftieth  Cou- 
gress,  first  session. 

It  is  proposed  to  improve  this  river  from  its  mouth  up  to  the  Roughs, 
a  distance  of  12  miles,  by  straightening  the  channel  and  removing 
obstructions,  at  an  estimated  cost  of  $10,000. 

The  river  and  harbor  act  of  August  11,  1888,  contains  an  appropria- 
tion of  $3,000  for  improving  the  river,  and  a  further  sum  of  $7,000  may 
be  profitably  expended  in  continuing  it  during  the  fiscal  year  ending 
June  30,  1890. 

Amount  appropriated  by  act  of  August  11,  1888   $3, 000.  00 

f  Amount  (estimated)  required  for  completion  of  existing  project   7,  000.  00 

I  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  Ji une  30, 1890  7,000.00 
]  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
I   harbor  acts  of  1866  and  1867. 
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0.  Xetc  River,  from  the  mouth  of  TFifaon,  in  Grayson  County \  Virginia, 
>  the  month  of  Greenbrier  River,  *\Yest  Virginia. — The  appropriations 
ave  been  made  in  such  mauner  as  to  divide  this  portion  of  the  river 
mo  three  sections,  as  follows : 

Mile*. 

I'pfxr.  or  I^ead  Mines   6*2 

Middle,  or  New  River  Bridge   43 

Lower,  or  Greenbrier   8Ci 

Throughout  this  distance  the  navigable  channel  consisted  of  natural 
ebutes  through  the  ledges  and  shoals  of  varying  widths,  rarely  over  I 
:<>ot  in  depth,  in  some  places  so  tortuous  as  to  render  navigation  ex- 
tremely difficult  and  dangerous. 

The  original  project  adopted  for  the  improvement  of  these  natural 
liannels  was  to  widen  them  to  30  or  50  feet,  as  might  be  required, 
deepen  them  to  2  feet,  and  straighten  such  as  needed  it.  This  was  for 
aieau  navigation ;  the  improvement,  however,  to  be  made  in  such  a 
Banner  as  to  aid  the  work  should  a  greater  depth  and  width  be  required 
in  the  future. 

A  small  steam-boat,  draught  12  inches  when  light,  having  been  built 
at  Hinton.  in  the  fall  of  1878,  rendered  it  necessary  to  make  the  chan- 
nel in  that  section  50  feet  wide  at  all  points,  and  iu  many  from  75  feet 
to  100  feet,  the  depth  of  2  feet  being  retained.  This  steam-boat  was  not 
tdapted  in  dimensions  and  power  to  the  navigation  of  the  river,  and 
*a.s  withdrawn. 

The  original  plan  of  improvement  has  been  adhered  to,  except  that 
the  width  of  channels  on  the  middle  and  upper  divisions  has  been  re- 
duced to  20  feet,  and  on  the  former  to  10  feet  for  several  miles,  to  allow 
ron  to  be  shipped  from  the  furnaces  above. 

Tbere  was  no  appropriation  for  this  river  in  1883, 1884,  or  1885.  July 
1. 1886,  there  was  a  balance  remaining  unexpended  of  $3,000  from  the 
impropriation  of  August  2, 1882.  This  pertained  by  special  designation 
ttbe  law  to  the  portion  of  the  river  above  Foster's  Falls,  which  are 
ikk  passable.  The  balance  remaiued  unexpended  because  of  the  im- 
>a>sability  of  these  falls.  As  the  disconnection  with  routes  of  trans- 
;  station  caused  by  these  falls  would  practically  disappear  ou  thecoiu- 
i  lotion  of  the  railroad  up  Cripple  Creek,  and  as  boats  could  then  ship 
*<:>  the  railroad  their  freight  at  Porter's  Ferry,  above  the  lead  mines  and 
'iie  falls,  it  was  concluded  to  improve  the  condition  of  Williamson's 
I>d?es  and  Shoals.    This  work  was  continued  as  late  as  the  season 

iiowed,  a  small  balance  of  funds  being  left  unexpended,  but  not  large 
taongh  to  justify  the  resumption  of  operations  in  the  summer  of  1880. 

The  navigation  of  the  river  not  being  continuous  as  yet,  it  is  practi- 
cally a  feeder  to  the  railroads  which  cross  it  and  ruu  along  portions  of 
&  It  has  also  been  of  much  use  iu  carrying  materials  and  supplies  to 
'-e  railroads  while  in  process  of  construction  near  it.  It  is  probable 
'm  when  the  river  is  fully  improved  boats  will  transport  one-third  of 
fa  products  of  the  flue  agricultural  country  through  which  it  flows, 
-od  seven -eighths  of  those  of  the  mines,  exclusive  of  coal. 

Tbere  was  an  appropriation  of  $10,000  in  the  law  of  Ausust  5,  1880, 

•  "plicable  only  to  the  portion  of  the  river  above  the  lead  miues. 
*ben  the  money  became  available  it  was  too  late  to  commence  opeia- 
'wo*  in  1 886.  For  more  than  one  reason  it  seemed  inexpedient  to  spend 
isw  appropriation  in  the  year  ending  June  30, 1888.  The  portion  of  the 
^er  to  which  it  is  applicable  is  above  Foster's  Falls,  and  these  cau  only 

•  passed,  by  one  or  two  locks  at  a  cost  much  greater  than  Congress  is 

•  tely  to  authorize.   There  is  also  strong  reason  for  doubt  whether,  con- 
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sideriug  the  present  development  of  that  section  of  tbe  country,  the  con- 
struction of  such  locks  would  be  justifiable  even  if  the  money  were 
available.  Tbe  construction  of  railroads  near  this  stream  has  for  tbe 
present  diminished  very  much  the  importance  of  the  improvement  of  tbe 
portion  above  Foster's  Falls.  After  a  careful  re  examination  of  the  sub- 
ject, and  a  reconuoissanee  of  the  river  and  its  vicinity,  it  was  decided  to 
postpone  the  expenditure  of  the  appropriation  until  the  will  of  Con- 
gress could  be  further  ascertained. 

July  1,  13-7,  amount  available   $10,  22*2.  20 

Jufv  1,  188*,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,  1667    75.  00 

July  1,  1886,  balance  available   10,  147.  If" 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1*90   *20,  OOO.  <»" 

S Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  lsfiti  aud  1867. 

(See  Appendix  D  D  5.) 


EXAMINATIONS  FOB  IMPROVEMENT,  TO  COMPLY  "WITH  REQUIREMENTS 
OF  THE  RIVER  AND  HARBOR  ACT  OF  AUGUST  5,  18S6. 

The  required  preliminary  examinations  of  the  following  streams 
were,  made  by  the  local  engineer,  Colonel  Craigbill,  and  reported  by 
him  as  worthy  of  improvement  to  a  limited  extent,  but  no  additional 
surveys  required  : 

1.  (iauley  River,  West  Virginia. — (See  Appendix  1)  D  G.) 

2.  Meadow  River,  West  Virginia. — (See  Appendix  1)  D  G.) 

The  results  of  these  examinations  were  transmitted  to  Congress  at 
its  last  sessiou  aud  printed  as  House  Ex.  Doc.  No.  114,  Fiftieth  Congress, 
lirst  session. 


IMPROVEMENT  OF  KENTUCKY  AND  LTCKING  RIVERS  ;  OPERATING  AND 
KEEPING  IN  REPAIR  LOCKS  AND  DAMS  ON  THE  KENTUCKY  RIVER. 
KENTUCKY  j  IMPROVEMENT  OF  BIG  SANDY  RIVER,  WEST  VIRGINI  A 
AND  KENTUCKY;  AND  OF  GUYANDOTTE,  LITTLE  KANAWHA,  AND 
BUCKHANNON  RIVERS,  WEST  VIRGINIA. 

Officer  in  charge,  Capt.  D.  W.  Lock  wood,  Corps  of  Engineers,  having 
nude!  his  immediate  orders  Lieut.  W.  L.  Sibert,  Corps  of  Engineer.^ 
since  April  11,  1888. 

1.  Kentucky  River,  Kentucky. — This  river  was  in  temporary  charge  of 
Maj.  Amos  Stickuey,  Corps  of  Engineers,  until  April  17,  1888.  Tin- 
present  project  for  the  improvement  of  this  river  was  adopted  in  1870. 
the  object  being  to  repair  the  five  locks  aud  dams  built  by  the  State  oi 
Kentucky,  and  extend  slackwater  navigation  for  a  draught  of  6  feet, 
by  the  construction  of  additional  locks  and  dams,  to  Beattyville,  a  dis- 
tance of  201  miles  from  the  mouth  of  the  river. 

Duriug  previous  years  the  five  original  locks  have  been  repaired  aud 
three  of  the  dams  rebuilt,  the  fourth  aud  fifth  having  also  been  restored 
to  a  serviceable  condition.  Coutracts  have  been  entered  into  for  the 
stouo  for  Lock  No.  G,  and  the  contractors  are  at  work. 

The  dam  at  Beattyville  was  cut  down  by  removing  the  crest  and  two 
upper  steps,  so  as  not  to  interfere  with  free  navigation  at  the  proper 
stage  of  water,  aud  the  material  taken  out  used  in  bank  protection  or 
stored  for  future  use.  A  stone  quarry  has  been  opened  up  4  miles  from 
the  dam,  and  stoue  is  being  taken  out  to  construct  the  new  lock  at 
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Beattyville.  Stoue  is  also  being  taken  out  for  the  new  lock  at  Ko.  6, 
bat  the  contractors  are  making  slow  progress. 

Jotj  1, amount  available   $153, 367. 37 

JoJy  1, amount  expended  during  fiscal  year,  exclusive 


<.nubilitiesoutstandingJn.lv  1,1867  $54,6*22.66 

Jily  1. outstaudiug  liabilities   7, 623. DO 

Jaiv  1, 16*8,  amount  covered  by  existing  contracts   71, 5:16. 55 


  133,783.11 

July  1,  1888,  balance  available   24, 584. 26 

inoaut  appropriated  by  act  of  August  11,  188S   160, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1889    204, 584. 26 

Amount  (estimated)  required  for  completion  of  existing  project   1,854,000.00 


AuioaDtthat  can  bo  profitably  expended  in  fiscalyear  ending  June30, 

1890   400, 000.  00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(  harbor  acts  of  1666  and  1667. 

(See  Appendix  E  E  1.) 

'-.  Operating  and  keeping  in  repair  locks  and  dams  on  the  Kentucky  River, 
Kentucky. — In  temporary  charge  of  Maj.  Atnos  Stickney,  Corps  of  Engi- 
neers, until  April  17,  1888. 

There  is  at  present  slackwater  navigation  upon  the  Kentucky  Eiver 
lor  a  distance  of  99  miles.  During  the  year  extensive  repairs  were  made 
at  most  of  the  locks  and  additional  works  such  as  guide- walls,  bank  pro- 
tection walls,  etc.,  built.  The  lock  entrances  were  dredged  where  nec- 
<  \sary,  and  banks  paved  about  the  locks.  One  lock-keeper's  house  was 
built  and  geueral  repairs  made  to  others  where  necessary.  The  locks 
Lave  been  operated  and  continuous  navigation  maintained,  with  the  ex- 
aptioo  of  times  when  the  locks  were  closed  for  repairs  aud  a  few  days 
'hen  ice  interfered. 

The  amount  estimated  for  operating  aud  maintaining  navigation  for 
year  ending  June  30, 1889,  is  $$2,709.50.  It  is  proposed  to  complete  the 
miliary  works,  rebuild  one  abutment,  and  make  such  general  repairs 
u  may  be  necessary. 

;See  Appendix  E  E  2.) 

3.  Licking  River,  Kentucky,  from  Farmer's  to  West  Liberty. — To  comply 
'ith  the  requirements  of  the  river  and  harbor  act  of  August  5,.  ISSO, 
a  preliminary  examination  of  the  Licking  Kiver  between  the  points 
above  indicated  was  made  (a  survey  being  unnecessary),  and  the  report 
thereon  is  printed  in  the  Report  of  the  Chief  of  Engineers  for  1887  as 
Appendix  D  D  12  (page  1902). 

The  proposed  improvement  contemplates  the  removal  of  snags  aud 
rock*  obstructing  the  channel,  at  an  estimated  cost  of  817,080. 

The  river  and  harbor  act  of  August  11,  1838,  appropriates  $3,000  for 
the  work,  and  a  further  sum  of  $.3,000  may  bo  profitably  expended  in 
wntinuing  it  during  the  fiscal  year  ending  Juno  30,  1890. 

Intuit  appropriated  by  act  of  August  11,  1666   $3, 000. 00 

'  iooQot  (estimated)  required  for  completion  of  existing  project   14,  <W0. 00 

J  Acuoautthat  can  bo  profitably  expended  iu  fiscal  yearendtng  Juue:i0,lS!H)  5,000.  00 
l&bnitta!  in  compliance  with  reqt i in  meats  of  sections 'J  of  river  aud 
1  harbor  act*  of  Ie5.i0  and  1*07. 

I.  Big  Sandy  River,  West  Virginia  and  Kentucky. — In  temporary  charge 
Lient.  Col.  W.  E.  Merrill,  Corps  of  Engineers,  until  April  13,  1888. 
Tbe  present  approved  project  lor  the  improvement  of  this  river  con- 
templates  the  construction  of  a  lock  aud  dam  at  Louisa,  below  the  June- 


Digitized  by  Google 


228       KEPOKT  OF  THE  CHIEF  OF  ENGINEER8,  U.  S.  ARMY. 

tion  of  the  two  forks,  and  also  the  improvement  of  open  river  navijja*- 
tiou  on  these  forks  and  on  tbe  main  river.  The  object  of  building  the 
dam  is  to  form  a  pool  for  holding  coal  boats  and  barges,  with  a  view  to 
the  shipment  of  coal  from  the  extensive  deposits  found  in  the  valley. 
It  is  expected  that  other  locks  and  dams  will  be  built  if  this  experi- 
mental one  should  prove  a  success.  For  open  river  navigation  on  the 
fork  it  is  intended  to  secure  a  channel  with  a  minimum  depth  of  1  foot 
and  a  minimum  width  of  50  feet  during  six  mouths  iu  the  year. 

During  the  past  year  the  abutment  of  the  proposed  dam  at  Louisa 
was  completed  and  the  river  below  the  lock  cleared  of  some  of  the 
worst  obstructions.  Above  the  dam  the  Tug  and  Levisa  Forks  were 
cleared  of  obstructions  and  chutes  improved,  as  far  as  the  funds  on  baud 
would  permit. 

July  1,         ainouut  available   $10,868.01 

July  1,  1888,  amount  expended  during  fiscal  year,  exclusive  of  liabilit  ies 
outstanding  July  1,  18ri7   7,  4  25.  63 

July  1,  1888,  balance  available   3,  4G2.  :<8 

Amount  appropriated  by  act  of  August  11,  18Sd   31,  f>00.  00 

Amount  available  for  fiscal  year  ending  June  30,  1889   34,  962.  3? 

Amount  (estimated)  required  for  completion  of  existing  project   31,  OOO.  00 

I  Amount  that  can  be  profitablyexpended  in  fiscal  yearending  June30, 1890  31,  0(H).  00- 
|  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
[    harbor  acts  of  18GH  aud  1807. 

(See  Appendix  E  E  3.) 

5.  Guyandotte  River,  West  Virginia. — In  temporary  charge  of  Lieut. 
Col.  W.  E.  Merrill,  Corps  of  Engineers,  until  April  13,  1888. 

The  object  of  work  on  this  river  is  to  remove  rocks  and  lo^s  and  other 
obstructions,  so  as  to  make  a  smooth  channel  for  rafts  and  push  boats 
duriug  tbe  season  of  good  water,  there  bejng  no  uavigatiou  at  all  daring 
low  water.  The  channel  to  be  cleared  out  will  be  122  miles  long,  ami 
it  is  designed  to  give  it  a  minimum  width  of  30  feet  ami  minimum  depth 
of  18  inches  during  live  mouths  in  the  year. 

Xo  work  was  done  during  the  past  year  irom  lack  of  funds. 

Amount  appropriated  by  act  of  August  11,  1888   &  000.  00 

S Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1800     2,  000.  00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  aud 
harbor  acts  of  lr*0d  and  1807. 

(See  Appeudix  E  E  4.) 

ii.  Little  Kanawha  River,  West  Virginia. — In  temporary  charge  of 
Lieut.  Col.  W.  E.  Merrill,  Corps  of  Engineers,  until  April  13, 1888. 

The  approved  project  for  the  improvement  of  this  river  contemplates 
the  construction  of  a  lock  and  dam  to  extend  slackwater  for  a  draught 
of  4  feet  a  distance  of  12  miles,  and  the  improvement  of  the  natural 
channel  of  the  upper  river  by  the  removal  of  obstructions  for  a  distauce 
of  80  miles,  the  object  of  the  last-named  work  being  to  obtain  a  chan- 
nel of  a  minimum  width  of  40  feet,  containing  at  least  2  feet  of  water 
during  four  mouths  of  the  year.  The  navigation  of  the  river  above  the 
slackwater  is  by  push-boats  aud  rafts. 

During  the  past  year  the  stoue  needed  to  complete  the  lock  was  quar- 
ried by  hired  labor,  transported  to  the  lock  site,  and  part  of  it  cut  for 
the  lock-walls. 

Owing  to  lack  of  funds,  work  for  thobeuefit  of  opeu  river  navigation 
was  confined  to  repairing  the  chute  at  Glenville. 
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July  1, 1S87,  amount  available   $7, 7**4. 93 

Jnlv  I.  1888,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1, 1887   $7, 420.  66 

July  1, l#8d,  outstanding  liabilities   30.  00 

 ■   7,450.66 

Jolj  1,  1888,  balance  available   334.  <J7 

Amount  appropriated  by  act  of  August  11,  1888   25.  Out).  00 


Amount  available  for  fiscal  year  ending  June  30,  1889    25, 334. 27 


[Amount  (estimated)  required  for  completion  of  existing  project   26, 800. 00 

1  Amount  that  cau  be  profitably  expended  in  fiscal  year  ending  June  30,1^K)   26,  800. 00 
j  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(   harbor  acts  of  1886  and  1.367. 

(See  Appendix  E  E  3.) 

7.  Buckhannon  R'wer,  West  Virginia. — In  temporarv  charge  of  Lieut. 
Col.  W.  E.  Merrill,  Corps  of  Engineers,  until  April  13,  1888. 

This  is  a  tributary  of  the  Tygerts  Valley  Kiver,  which  itself  is  one  of 
the  tributaries  of  the  Monougahela.  The  improvement  of  this  river 
vnu  torn  plates  the  formation  of  a  rafting  channel  between  the  Three 
Forks  and  the  town  of  Buckhannon,  a  distauce  of  244  miles.  The  pro- 
loosed  channel  will  have  a  minimum  width  of  30  feet  and  a  minimum 
depth  of  2  feet  during  four  months  of  each  year. 

Sfo  work  done  during  the  past  year  from  lack  of  fuuds. 


•Tuly  1,  1887,  amount  available   $1. 68 

Jnlv  I,  1888,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,  1S87   3. 68 


Amount  appropriated  by  act  of  August  11,  1888    1, 500. 00 


Amount  that  can  be  profitably  expended  iu  fiscal  yeareuding  June  30, 1890     3, 000.  00 
Submitted  iu  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

{See  Appendix  E  E  6.) 

EXAMINATIONS  AND  SURVEYS  FOE  IMPROVEMENT,  TO  COMPLY  WITH 
REQUIREMENTS  OF  THE  RIVER  AND  HARBOR  ACT  OF  AUGUST  5, 
188G. 

It  appearing,  after  preliminary  examination  by  the  local  engineer,  that 
the  localities  were  worthy  of  improvement,  Lieutenant-Colonel  Merrill 
vas  charged  with  aud  completed  the  survey  of  the  Louisa  (Levisa)  Fork 
of  Sandy  River,  Virginia,  the  results  of  which  were  transmitted  to  Con- 
gress aud  printed  in  House  Ex.  Doc.  No.  88,  Fiftieth  Congress,  first 
session.    (See  also  Appendix  E  E  7.) 

Major  Stickuey  was  charged  with  and  completed  the  survey  of  Salt 
Ricer,  Kentucky,  the  results  of  which  were  transmitted  to  Congress  aud 
printed  in  Ilouse  Ex.  Doc.  No.  184,  Fiftieth  Congress,  first  session. 
(See  also  Appendix  E  E  8.) 

LAKE  HARBORS  AND  RIVERS. 

IMPROVEMENT  OF  THE  HARBORS  AT  DULUTH,  MINNESOTA,  AND  AT 
SUPERIOR  BAY  AND  SAINT  LOUIS  BAY,  WISCONSIN— IMPROVE- 
MENT OF  THE  HARBORS  AT  GRAND  MARAIS  AND  AGATE  BAY, 
MINNESOTA. 

Officer  in  charge,  Capt.  James  B.  Quiun,  Corps  of  Eugineers. 

1.  Harbor  at  Duluth,  Minnesota.— The  original  project  for  the  im- 
provement of  the  harbor,  adopted  in  1871,  consisted  of  a  breakwater  iu 
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Lake  Superior,  outside  of  Minnesota  Point,  in  continuation  of  a  break- 
water already  commenced  by  the  Kortbern  Pacific  Railroad  Company. 
This  breakwater  was  destroyed  by  a  storm  in  1872  and  abandoned,  to 
1873  Congress  provided  for  maintaining  the  caual  through  Miunesota 
Point,  which  had  been  constructed  by  the  city  ofDnluth,  and  for  dredg- 
ing channels  in  Superior  Bay  to  the  Duluth  docks. 

Work  under  this  project  was  continued  until  1881,  at  which  time  tbe 
piers  of  the  canal  had  been  repaired  aud  somewhat  extended,  a  harbor 
basin  dredged  of  moderate  capacity,  and  a  narrow  channel  dredged  in 
Superior  Bay  from  Duluth  to  deep  water  at  Connors  Point.  Tbe. 
amount  expended  under  this  project  was  $270,051.81. 

The  present  project  was  adopted  in  1881  and  modified  in  1884,  the 
object  being  to  preserve  the  piers  bordering  the  canal  and  in  dredging 
an  inner  harbor  and  channels  to  accommodate  vessels  drawing  10  feet 
of  water. 

The  amount  expended  under  present  project  to  June  30,  1888,  was 
$197,848.25,  and  has  resulted  in  increasing  the  dredged  area  of  basm 
to  about  104  acres,  exclusive  of  private  dredging,  a  gain  of  20  acres  dur- 
ing past  fiscal  year,  and  removing  shoals  from  area  previously  dredged, 
giving  the  whole  dredged  basin  a  minimum  depth  of  10  feet,  deepening 
the  Blast  Furnace  Channel  to  a  like  depth,  and  in  maintaining  tbe 
canal  piers. 

Work  during  the  past  fiscal  year  consisted  in  repairing  the  en  trance 
piers  and  deepening  and  enlarging  the  main  harbor  basin  to  the  south- 
ward.  The  amount  of  material  excavated  was  159,040.35  cubic  yards. 

The  piers  are  in  fairly  good  condition,  but  the  superstructure,  and 
perhaps  the  entire  work,  will  eventually  require  to  be  replaced  with 
more  durable  material.   The  ruling  depths  in  the  portions  of  tbe  bar- 


bor  dredged  by  the  United  States  are : 

Fett. 

In  canal   10 

In  the  inner  basin  or  harbor   1«; 

In  Blast  Furnace  Channel  to  a  point  opposite  Elevator  E   1» , 

From  point  opposite  Elevator  E,  through  dredged  channel  along  east  side  of 

Rice  s  Point  to  the  Saint  Louis  River   1J 


All  the  areas  and  chanuels  above  mentioned  (canal  and  anchorage 
area  excepted)  require  widening. 

Since  1881  the  narrow  channel  which  was  dredged  from  Dulutb  to 
deep  water  at  Couuor's  Point  has  shoaled  so  that  it  now  has  a  mi ui- 
miiin  or  ruling  depth  of  12  feet,  and  large  vessels  can  only  pass  tbroug  t* 
light.  The  advance  of  the  Rice's  Point  dock  line  absorbs  this  channel, 
aud  the  now  chanuel  parallel  with  the  new  dock  line  becomes  necessary 


to  preserve  this  line  of  communication. 

July  1,  1887,  amount  available   §42,  415.  OG 

July  1,  1&68,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 

outstanding  July  1,  1887   3£,  f>lf>.  !>> 

July  1,  18S8,  balance  available   3,  799.  14 

Amount  appropriated  by  act  of  August  11,  1888   8e.  ooo.  00 

Amount  available  for  fiscal  year  ending  June  30,  I860   £3,  79«>.  14 

f  Amount  (estimated)  required  for  completion  of  existing  project   3l>,"  oOO.  K> 


I  Amountthatcanbeprofitablyexpended  in  fiscal  vearenuing  June  30,1890   :J9,  OOO.  00 
1  Submitted  iu  compliance  with  requirements  of  sections  2  of  river  aud 
t    harbor  acts  of  1866  and  1867. 

(See  Appendix  F  F  1.) 

2.  Harbor  at  Superior  Bay  and  St.  Louis  Bay,  Wisconsin.— Originally 
a  sand  bar  obstructed  the  natural  entrance  to  Superior  Bay,  with  a 
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narrow  and  tortuous  channel  through  it,  having  a  minimum  depth  of 
*)  feet.  In  Superior  Bay  a  deep  natural  channel,  having  a  depth  of  not 
less  thau  14  feet  aud  a  width  of  from  100  to  300  feet,  extended  from  the 
natural  entry  to  Connor's  Poiut.  Niue  feet  was  the  greatest  draught 
that  could  reach  the  docks  at  Superior,  one-half  mile  distant  from  the 
natural  channel. 

The  original  project,  adopted  in  1867 and  modified  in  1873,  comprised 
the  construction  of  parallel  piers  350  feet  apart,  and  dredging  between 
the  piers ;  dredging  in  Superior  Bay  from  natural  chanuel  to  Quebec 
Wharf;  maintenance  of  piers  and  protecting  portions  of  Minnesota  Point 
*bere  the  sea  threatened  to  break  through.  The  amount  expended  on 
original  project  was  $335,513.26. 

The  present  project  was  adopted  in  1881  and  modified  in  1884,  which 
filled  improvement  of  St.  Louis  River  channel  within  the  bay  of  Supe- 
rior, the  object  beiug  to  provide  channels  for  vessels  drawing  10  feet  of 
xater.  The  act  of  August  5, 1880,  added  the  improvement  of  St.  Louis 
Bay. 

The  natural  and  dredged  channels  in  1881  were  about  100  feet  wide, 
'nth  not  more  than  11  feet  in  depth  at  the  shoalest  part. 

The  amount  expended  under  present  project  to  June  30,  1888,  was 
"115.100.21,  and  resulted  in  securing  channel's  having  a  minimum  width 
4  100  feet  aud  not  less  than  10  feet  in  depth. 

Work  during  the  past  year  consisted  in  dredging,  the  amount  of  ma- 
terial removed  being  as  follows  : 

Cubic  yard*. 

iTeilging  in  St.  Louis  Bay  along  tho  dock-Hue  ou  the  Wisconsin  shore, 
beiffcen  Connor's  Point  and  Grassy  Point   12.  829 

Deepening  and  enlarging  channels  iu  Superior  Bay  and  harbor,  including 
The  mouth  of  the  Nemadji  River   19,644 

Total   32,  473 

The  entry  piers  are  in  fair  conditiou,  but  need  extensive  repairs,  par- 
icularly  the  superstructure,  to  render  them  secure.  The  beach  protec- 
tion is  still  intact. 

The  following  are  ruling  depths  in  the  channels  dredged  by  the  United 
States: 

Fett. 

from  Connor's  Point  to  the  entry   Hi 

?:->-a  Northern  Pacitic  Railroad  Dock  to  the  entry   10 

h  front  of  Quebec  Doc'c   Hi 

Throughout  the  entry  betweeu  piers   Hi 

hlj  1,  1887,  amount  available   §18, 76".  11 

•  37  1.  1 5**,  aniouut  expended  during  fiscal  year,  exclusive  of  liabilities 
standing  July  1,  1*87   8,497.78 

lily  1,  18?*  balance  available   10, 270. 33 

iiLoout  appropriated  by  act  of  August  11.  1868   50, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1881)   60,270. 33 

'Account  (estimated)  required  for  completion  of  existing  project   177, 560. 00 

j  JU&nuut  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1600  100, 000. 00 
>ibniitted  incompliance  with  requirements  of  sections  2  of  river  ami 
,  harbor  acts  of  1866  and  1867. 

See  Appeudix  F  F2.) 

3.  Harbor  at  Agate  Bay,  Minnesota. — This  harbor,  on  the  north  shore 
f  Lake  Superior,  27  miles  from  Duluth,  is  a  shipping  port  for  iron  ore. 
ll  also  serves  the  purpose  of  a  harbor  of  refuge.   Its  naturally  deep 
Tater  renders  but  little  dredging  necessary  in  order  for  vessels  to  reach 
the  docks. 
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Til*'  pi VMMi t  project  for  LUiprovemetlt  of  this  harbor,  auonie,  ii 
<  onsi6le»  ijj  the  const  ruct  ion  of  two  breakwater  piers,  extent 
tin*  eastern  and   western  poiuts  of  the  bav,  to  l*e  l.UU»»  am 
long,  reejwetively,  and  ou  a  line  towards  each  otber.  leavui-  a 
Ol  J  ..  WO  feet  between  the  outer  extremities  and  inclosing  aL 
acres. 

Tlw  amount  expended  thereon  to  June  30,  1888.  wae*  fci\JL6£JtLH 
luis  resulted  in  the  construction  of  400  linear  feet  of  ti*r  ea*"  w*a 
Wiih  i,  giving  very  material  protection  to  vessels  ]yiu£  a:  Heniiin^ 
Dock  from  southerly  storms.    'J  lie  appropriation  asked     u«  bt-apjL 
lo  the  eompletiou  of  the  east  1,000  feet  of  breakwater. 

July  I,  |s>7,  amount  avuilauJe   ^. 

Jul)  I,  IrjrfH,  amount  •x|iiMiiif.iJ  during  liw  al  year,  exelubi va  of  liae-ilitM* 
outttttttHliug  Jul)  I,   *  

July  1,  l^S,  Imlauee  available.  

Amount  appropnul..!  Uy  tt«  i  Au^uvi  II,  |S«S   I-  *••] 

Amount  available  for  lUeal  jeur  ending  June  :W,  l^-'J   K*r 

j  Amount  (eMimateil)  required  fut  roiiipl.  ti.ui  of  exiting  project   P*.  •' 1 

I  Amount  dial  .an  In*  prniiialdy  "xpemlrd  in  lineal  year  ending  June  30.1^' 
\  MtluniiUd  in  i  innplian. '«  with  |e<(ui  i  mimnt*  of  Motions  2  of  the  r.ver 
t    ami  liai  lun  a.  In  ol  |mio  ami  . 

(See  Appendix  V  \t  ,{.) 

4.  lltii  borat  (h  am!  Mtmiin}  Minnesota. — This  was  originally  a  namr; 
harbor  basin,  but  of  iusullleient  depth  lor  large  vessels,  aDd  Dot  trboll 
protected  from  storms.  The  need  of  a  harbor  of  refuge  somewhere  i 
this  locality  wan  fell  on  account  of  the  long  stretch  of  coast-line  betwee 
existing  available  harbors,  and  led  to  the  project  for  the  iinprovemei 
of  this  harbor  for  that  purpose. 

The  present  project  for  its  improvement,  adopted  in  1879,  consist* 
of  deepening  the  basin  to  10  feet  and  constructing  a  breakwater  oi 
from  May  how's  Point  so  as  to  partially  close  the  natural  opening  an 
lessen  the  exposure  to  storms. 
The  amount  expended  to  the  close  of  the  tiseal  vear  ending  Juliet 
WS,  was  *77,o77.77,  and  has  resulted  in  obtaining  a  dredged  basi 


having  an  area  of  1 1  ai  res,  with  a  minimum  depth  of  10  feet,  a  gain  t 
oue  acre  during  tiseal  year,  and  the  construction  of  350  linear  feet  > 
breakwater.  The  harbor  is  now  accessible  for  vessels  of  the  large* 
sue  and  draught  that  come  to  Lake  Superior,  but  the  smallnessof  tli 
dredged  basin  limits  its  accommodation  to  but  very  few  vessels  at  on 
liuus  and  hampers  their  movements  w  heu  in  the  harbor. 

the  break  water  is  already  of  much  service  for  the  protection  of  SDi[ 
piug. 

i  >  t.        amount  available   $s,«3.i 

J  i  >  1.  Inns  aaioout  e\;»ciuied.  during  bscal  vear,  exclusive  of  UalMiitk* 

<M.»Uau  U^Ju^  I,  l»:  %   S.^f1--' 

n  t.  :<>JN  Sa;ane*»:»v:.i!u:>;e   f 

V.....I...  »pt,i.»i,f.u;^  i)v  act      August  It.    1^' 

v"oi:r  *v».  a  ue  tor  !fec*2  >e*r  ending  June  30.  l&Q   IT.-C^ 

,  Vuum„r  eNiMimt^t  reMuneU  for  completion  of  ex-emnff  project   £2T'd 

i  V.iumi.:-,u,.m  Hr-ir.,iH»,,4v,.xwmieU:a'Jsca;  veareudiu- Juo*-*. 
>4V»u».;,exi  :u  couipeaacw  *.ui  iwuitiiutms  ot  ^«t:ou*-J  n  n«t  Aa»i 

^      >.avH,l    KUN  M    i>,K,  4mi 

\ppeudix  F 
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HARBORS  ON  LAKE  SUPERIOR  (EAST  OP  SUPERIOR  CITY),  ON  GREEN 
BAY  AND  ON  THE  WESTERN  SHORE  OF  LAKE  MICHIGAN,  NORTH  OF 
MILWAUKEE,  WISCONSIN. 

Officer  iii  charge,  Maj.  Charles  E.  L.  B.  Davis,  Corps  of  Engineers. 

1.  Ashland  Harbor,  Wisconsin. — The  project  for  the  improvement  of 
this  harbor  was  adopted  in  1887,  and  modified  in  1888,  and  has  for  its 
object  the  construction  of  a  breakwater  northeast  of  the  town  to  be 
about  8,000  feet  long  for  the  protection  of  the  shipping  at  the  wharves, 
and  to  dredge  a  channel  in  front  of  the  city  wharves  sufficient  for  ves- 
sels of  16-feet  draught. 

No  work  has  been  done,  as  the  amount  available  during  the  fiscal 
year  was  insufficient  to  commence  a  work  of  such  magnitude. 

July  1,  1887,  amount  available  §£1,820. 43 

Jalv  1,  18-8,  amount  expended  duriug  fiscal  year,  exclnsi^?  of  liabilities 
outstanding  July  1,  1*87   8*27.40 

JnW  lf  1888,  balance  available   20,  993.  03 

Amount  appropriated  by  act  of  August  11,  1,-88   00,  U00. 00 

•   

Amount  available  for  fiscal  year  ending  June  30,  1889    fc0,993. 03 

[Amount  (estimated)  rcqnired  for  completion  of  existing  project   00,000.00 

J  Amount  t  bat  can  be  profitably  expended  in  fiscal  year  ending  J  one  30, 1800  50, 000. 00 
*i  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

t  harbor  acts  of  1800  and  1867. 

(See  Appendix  G  G  1.) 

2.  Ontonagon  Harbor,  Michigan. — The  present  project  for  the  improve- 
ment of  this  harbor  was  adopted  in  1867,  the  object  beiug  to  afford  an 
♦•□trance  to  the  mouth  of  the  Ontonagon  River,  not  less  than  12  feet 
<leep,  and  of  a  navigable  width.  This  result  was  to  be  accomplished  by 
constructing  two  parallel  piers,  250  feet  apart,  from  the  river's  mouth 
Ukeward  to  the  18-foot  contour  in  Lake  Superior,  aud  dredging  a  channel 
Wtween  them  12  feet  in  depth. 

The  natural  channel  was  but  7  feet  in  depth,  and  owing  to  the  shift- 
ing nature  of  the  bottom  was  variable  in  position. 

The  amount  expended  to  June  30,  1888,  is  $284,029.52,  and  has  re- 
volted in  the  construction  of  2,315  feet  of  east  and  2,525  feet  of  west  pier, 
lad  the  removal  of  10,540  yards  of  sand,  making  a  channel  100  feet  wide 
and  13  feet  deep  between  the  piers  with  a  depth  of  12.1  feet  on  the  outer 
bar. 

July  1,  1887,  amouut  available  $14,747.05 

Joly  1,  188S,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,  1?<87    13,205. 07 

Jdy  1.  188-3,  balance  available   1, 541.98 

Amount  appropriated  by  act  of  August  11,  188o   12, 500. 00 

Amonnt  available  for  fiscal  year  ending  June  30,  1889    14, 041. 98 

'Amount  (estimated)  required  for  completion  of  existing  project   65, 700.  00 

)  Amount  that  can  be  profitably  expended  in  fiscal  yearending  June  30, 1890   25, 000. 00 
i  Snliraitted  in  compliauco  with  requirements  of  sections  2  of  river  aud 
\  liarhor  acts  of  18G6*  and  1807. 

(See  Appendix  G  G  2.) 

X  Eagle  Harbor,  Michigan. — The  project  for  the  improvement  of  this 
larbor  was  adopted  in  18GG,  and  modified  in  18G8, 1874,  and  1878.  Pre- 
vious to  the  improvement,  the  entrauce  was  obstructed  by  a  rocky  reef 
Bitb  ity  feet  of  water  over  the  shoalest  point. 
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The  plan  a*  iin*!!y  carried  ont  con«i<ed  blasTinc  and  dredjrinp 
tbioujr'u  tue  !<>  ky  i*-<i;*e  a  channel  130  fe*-:  wirj*.  and  14  feet  deej».  and 
marking  it  by  two  -i^ur-cri  V.  on*  ou  each  s>de  of  :ne  channel,  and 
the  removal  of  a  number  of  bowidere. 

Tbe  amount  expended  to  Jane  30.  >  ?94.:.:3.CT.  and  Las  resulted 
jfj  carrying  out  tbe  above  plan,  tbe  work  be;L£  cc»nj]»ie:ed  in  1SS5  and 
meeting  the  pKbtut  demands  of  commerce. 

No  appropriation  i*  a*k*-d  for  for  this  harbor.  a<  tne  funds  on  band 
will  probably  l>e  *uflici*'nt  to  ©over  the  exi*-iise*of  keeping  the  channel 
and  crib*  in  good  condition  for  several  years. 


July  l,V*4t  ai^urjt  »V*:l*b!e   3J 

J'j.'>  I, , MBMU'.t  *x\*wi*?l  daring  li»»c*l  yenr. exclave  of  lial».l;ik.»* 
e«Jt*t«UfeJS»g  Juiy  J,    400.  0> 


July  I,  1*--,  V+Vauuh  available   2.  4HL  33 

'See  Appendix  G  C3.j 


1.  E*talAi*kmr.utond  mnintrn'incrof  harbor  linen  in  PvrUipc  Lal*m  Hicli- 
ytin.- -O/fJgreffi  by  act  of  August  5,  1>>v»,  conferred  nj»oii*ibe  Secretary 
of  War  tbe  authoriry  to  <*Ktablisb  harbor-lines  where  debris  of  mines 
or  stamp  work*  were  liable  to  work  injury  to  navigation.  Ilarlor  lines 
were  accordingly  established  in  Portage  Lake,  Miebi gran,  to  prevent  tbe 
ile»truction  of  tbe  through  routes  of  communication  across  Keweenaw 
I'oiiif,  ami  rules  ami  regulations  were  prescribe*!  for  maintaining:  them. 
Notwithstanding  these  regulations  the  stamp-mills  on  Portage  Lake 
continued  to  dump  tbeir  tailings  outside  of  these  lines,  and  the  United 
State*  attorney  for  western  Michigan  was  instructed  by  the  Depart- 
ment of  Justice  to  apply  for  an  injunction  restraining  the  mill  owners 
from  dumping  debris  into  Portage  Lake  bet  ween  the  harbor  lines  .es- 
tablished by  t  he  Secretary  of  War. 

(Hee  Appendix  <i  (1  4.) 

.r>.  Marquette,  ]f arbor,  Michigan. — The  present  project  for  the  improve- 
ment of  Ibis  harbor  was  adopted  in  1800,  and  consisted  in  the  construc- 
tion of  a  crib  breakwater  2,<K)()  feet  long  and  2o  to  10  feet  wide,  built  to- 
il height  of  0  feet  above  tbe  water-surface,  the  estimated  cost  being 
1383,120.58,  Previous  to  the  commencement  of  the  work  these  widths 
were  changed  to  20,  25.  and  30  feet.  The  structure  was  completed 
in  1875,  the  total  length  being  2,010  feet  and  the  total  cost  $290,b46\55. 

In  its  original  condition  this  harbor  afforded  no  protection  to  vessels 
during  the  prevalence  of  easterly  and  northerly  gales. 

Since  the  completion  of  the  original  project,  commerce  has  increased 
so  much  that  additional  protection  is  needed  and  should  be  afforded, 
ami  for  this  purpo.se it  is  recommended  that  the  present  breakwater  be 
extended  1.200  feet,  which  will  increase  the  available  anchorage  over 
1 00  percent,  and  afford  ample  protection  for  the  present  commerce. 

Some  damage  having  been  done  to  tho  breakwater  by  the  October 
gales  of  1SS7,  repairs  were  made  at  a  cost  of  $738.80. 

It  is  believed  that  the  encroachment  upou  the  available  protected 
area,  heretofore  complained  of,  will  be  adjusted  satisfactorily. 


.lutv  I,  ls-<7,  amount  available   $10,323.88 

,lul\  I,  Isms,  amount  oximmuUmI  during  tWal  year,  exclusive  of  liabilities 
nnUUtuUntf  July  t,  1S87   1.323.  96 

July  1,  IfWH,  balance-  available   i»,000.  stf 

Amount  ftunroprUUri  by  aot  of  August  11,  IBM   85,000.  00 


Amount  availablo  iW  ifocal  year  cuding  Juue  30,  l*S9   34. 000.  8G 
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Amount  (estimated)  required  for  completion  of  proposed  project   $17").  000. 00* 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  J  uue  30.  1890   50, 000.  (R> 
Submitted  in  compliance  with  requirement*  of  sections 'J  of  river  and 
harbor  acts  of  180O*  and  Iff  57. 

(See  Appendix  G  G  5.) 

0.  Harbor  of  Refuge,  Grand  Marais,  Michigan. — The  present  project 
for  the  improvement  of  this  harbor  was  adopted  in  1881 ,  the  object  being 
to  provide  a  harbor  of  refuge  for  vessels  navigating  Lake  Superior,  and 
consists  iu  the  formation  of  an  artificial  entrance  to  the  natural  harbor 
of  Grand  Marais,  having  an  available  capacity  of  1G0  acres,  capable  of 
being  increased  to  240  acres  hereafter  in  case  the  increased  needs  of 
commerce  demaud  it. 

This  artificial  entrance  is  to  bo 'formed  of  two  parallel  crib-piers  500 
feet  apart,  with  a  dredged  channel  between  300  feet  wide  and  18  to  20 
feet  deep,  cut  through  the  sand-spit  north  of  the  harbor,  connecting  the 
deep  water  of  the  lake  with  that  of  the  harbor. 

The  uatural  channel  was  variable  and  crooked,  with  but  G  feet  of 
^ater. 

The  contract  made  October  23,  188G,  for  building  450  feet  of  crib- pier 
was  abandoned  by  the  contractor  early  in  the  present  fiscal  year,  and 
another  contract  was  then  entered  into  with  the  next  lowest  bidder  for 
400  feet  of  pier  extension,  but  owing  to  the  season  beiug  far  advanced 
.ind  the  difficulty  of  obtaining  stone,  work  was  suspended  and  the  time 
of  completion  extended  to  July  31, 1SS3. 

Under  this  contract  during  the  month  of  June,  18SS.  the  west  pier  was 
extended  20O  feet  by  four  cribs,  each  24  feet  in  width.  To  complete  the 
existing  contract  four  more  cribs  are  to  be  suuk  during  the  mouth  of 
July,  1S8S. 


Jnly  1,  1887,  amount  available  £86,251.01 

July  1,  1388,  amount  expended  during  lineal  year,  exclusive  of 

liabilities  outstanding  July  1,   $9, 152. 50 

July  1,  1888,  outstanding  liabilities   C5H.77 

July  I,  1888,  amount  covered  by  existing  contracts   16,400. 00 

  26, 412.36 

July  1,  1888,  balance  available   1,839.55 

Amount  appropriated  by  act  of  August  11,  1888   50, 000. 00 


Amount  available  for  fiscal  year  ending  June  30,  1889   51,839. 55 


f  Amonnt  (estimated)  required  for  completion  of  oxistiug  project  368, 750.  00 

|  Amount  that  can  bo  profitably  expended  In  fiscal  yearendiug  Juno3<>,1890  100, 000.  00 
j  Submitted  in  compliance  with  requirements  Of  sections  2  of  river  and 
[    harbor  acts  of  lettti  and  1867. 

(See  Appendix  G  G  6.) 

7.  Manistique  Harbor,  Michigan. — The  present  project  for  the  improve- 
ment of  this  harbor  was  adopted  in  1880,  and  consisted  in  dredging 
between  the  piers  built  by  the  Chicago  Lumbering  Company,  increas- 
ing the  depth  of  the  channel  to  12  feet  for  a  width  of  150  feet. 

The  natural  channel  of  entrance  to  the  mouth  of  the  Manistique 
River  was  7  feet  deep.  By  private  enterprise  a  slab-pier  3,000  feet 
long  had  beeu  built  at  the  mouth  of  the  river  aud  a  channel  dredged  to> 
10  feet  before  any  appropriation  had  been  made  by  the  Government. 

By  the  acts  of  1880  and  1881  the  sum  of  $0,000  was  appropriated  for 
this  harbor  in  order  to  dredge  a  channel  150  feet  wide  and  12  feet  deep 
between  the  piers  built  by  a  local  lumbering  company.  Dredgiug  was 
done  to  the  amount  of  11,780  cubic  yards,  and  the  work  was  then  sus- 
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ponded  in  consequence  of  the  refusal  of  the  company  controlling:  the 
harbor  to  rectify  their  pier  lines  when  rebuilding  the  same. 

No  work  has  been  done  during  the  year. 

Xo  appropriation  is  asked  for  this  harbor. 

July  1,  18S7,  amount  available   $3,501.  79 

July  1,  1888,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 

outstanding  July  1,  1887   40O.  OO 

July  1,  1888,  balance  available   3, 101.  79 

(See-Appeudix  G  G  7.) 

S.  Cedar  River  Harbor,  Michigan. — The  present  project  for  the  im- 
provement of  this  harbor  was  adopted  in  18S2,  with  a  modification  in 
the  direction  of  the  piers  in  1884,  the  object  being  to  afford  a  channel 
of  entrance  of  navigable  width  and  1-1  feet  in  depth. 

Previous  to  the  improvement  the  mouth  of  the  river  was  175  feet  wide* 
and  8  to  10  feet  deep  with  a  3-foot  bar  in  front  of  the  mouth.  Improve- 
ments have  been  made  by  private  parties  prior  to  the  commencement  of 
Government  work. 

The  amount  expended  to  June  30,  188S,  is  £27,0G4.98,  and  has  re- 
sulted in  the  construction  of  two  pile-piers  751  and  350  feet  long:,  re- 
spectively, in  continuation  of  the  slab-docks  built  by  private  parties, 
and  a  channel  that  at  last  accounts,  October,  18S5,  was  50  feet  wide  and 

13  feet  deep,  and  100  feet  wide  for  a  depth  of  11  feet. 

For  the  next  fiscal  year  no  appropriation  is  asked  for  the  commerce 
of  Cedar  Kiver  being  entirely  local. 

July  1,  1887,  amount  available   $2,  G70.  02 

July  1,  18-8,  amount  expended  during  tiscal  year,  exclusive  of  liabilities 

outstanding  July  1,  l>*87    335.  OO 

July  1,  18c8,  balauce  available   2,  335.  1*2 

I  Amount  (estimated)  required  for  completion  of  existing  project   108,  GOO.  OO 

J  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  18bO  and  1867. 

(See  Appendix  G  G  8.) 

1).  Menomonee  Harbor,  Michigan  and  Wisconsin. — The  present  project 
for  the  improvement  of  this  harbor  was  adopted  in  1871  and  modified 
iu  1874,  the  object  being  to  afford  a  channel  of  entrance  of  navigal>le 
width  and  not  less  than  14  feet  depth. 

Previous  to  the  improvement  of  this  harbor  the  depth  of  water  at  the 
mouth  of  the  Menomonee  River  was  about  4  feet,  and  the  river  was 
navigable  lor  boats  of  that  draught  for  some  2  miles  above  its  mouth. 

The  amount  expended  to  June  30,  18S8,  is  $200,016.80,  and  has  re- 
sulti'd  in  the  construction  of  two  piers,  with  a  dredged  chaunel  between, 

14  feet  deep  and  270  feet  wide,  this  channel  extending  across  a  bar 
about  350  feet  beyond  the  south  pier.  The  north  piercousists  of  three 
parts,  585  feet  of  slab  -pier,  GOO  feet  ot  pile-pier,  and  000  leet  of  cribs,  or 
a  total  of  1.S54  feet.  The  south  pier  consists  of  1,000  feet  of  pile-pier 
and  810  feet  of  cribs,  making  a  total  of  2,710  feet. 

July  1,  1387,  amount  available   $3,  lno.  51 

July  1,  lrM-\  amount  expended  during  fiscal  year,  exclusive  of  liabilities 

outstanding  July  1,   730.  xM 

July  1,  l**'-\  balance  available   2,  370.  30 

Amount  appropriated  by  act  of  August  11,  ISAS   0,  000*.  00 

Amount  available  for  fiscal  year  ending  Juue  30,  l*S0   11,  370.  30 

(See  Appendix  G  G  9.) 
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10.  Oconto  Harbor,  Wisconsin. — In  its  natural  condition  tbe  channel 
at  the  eutrauee  to  Oconto  River  was  obstructed  by  a  bar  with  less  than 
'1  feet  of  water  over  it.  Previous  to  1881,  when  the  first  appropriation 
was  made  for  its  improvement,  the  citizens  had,  by  the  construction  of 
a  small  amount  of  slab- pier  and  by  dredging,  increased  the  depth  to  3& 
leet. 

The  project  of  improvement  proposes  to  secure  an  8  foot  channel  from 
•leep  water  iu  Green  Bay  to  the  city  of  Ocouto  by  dredgiug  and  the 
construction  of  piers,  at  an  estimated  cost  of  8150,000. 

During  the  fiscal  year  ending  June 30, 1888, 1,200  feet  of  reinforcement 
piling  on  tbe  channel  side  of  the  south  pier  was  built  by  hired  labor. 

The  total  amount  expended  to  June  30,  1888,  is  $47,778.80,  resulting 
u  the  building  of  two  piers,  the  north  pier  1,003  feet  and  the  south  one 
-.151  feet  iu  length,  the  latter  being  the  full  length  contemplated  by  the 
approved  project,  and  in  the  removal  of  207,041  cubic  yards  of  material 
by  dredging. 

The  navigation  interests  at  Oconto  are  at  present  dependent  upon  the 
business  of  three  lumber  companies  located  there,  and  the  benefits  to 
be  desired  are  essentially  local. 

J  i!v  1,  1^87,  amount  available   SI,  104. 14 

July  I,  1888,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1, 1887   3, 904. 50 

•'uly  1. 1388,  balance  available   109.  (54 

Amount  appropriated  by  act  of  August  11,  1883    20, 000. 00 

Amount  available  for  fiscal  year  ending  Jnne  30, 188J   20, 199. 64 


I  Amount  (estimated)  required  for  completion  of  existing  project   8i,  000. 00 

Amount  that  can  be  profitably  expeuded  in  fiscal  year  eudiug  Juno  30, 1-90  20,000.  CO 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

{  harbor  acts  of  1806  and  1867. 

(See  Appendix  G  G  10.) 

11.  Pemaukce  Harbor,  Wisconsin. — The  first  appropriation  for  this 
harbor  was  made  in  1882.  At  that  time  the  facilities  of  the  natural 
rbannel  of  the  Pensaukee  River  had  been  increased  by  private  enter- 
I>rL<e  by  tho  construction  of  1,000  linear  feet  of  continuous  slab-pier 
aod  bv  dredging  from  a  depth  of  2  feet  to  a  depth  varying  from  7  to  9 
leet,  with  a  width  of  30  feet. 

The  project  of  improvement  of  this  harbor,  adopted  in  18S2,  consists 
in  tbe  construction  of  a  single  slab-pier  2,500  feet  in  length  iu  continua- 
tion of  the  pier  built  by  private  enterprise,  and  the  dredging  of  a  chan- 
uel  10  feet  deep  and  100  feet  wide  on  the  south  side  of  the  pier. 
There  was  no  work  done  at  this  harbor  during  the  fiscal  year. 
The  total  amount  expended  to  June  30,  1888,  is  $10,939.08,  resulting 
nithe  construction  of  1,300  feet  of  the  proposed  exteusion  of  the  pier 
and  the  dredging  of  5,098  cubic  yards  of  material,  making  a  channel  25 
feet  wide  and  10  feet  deep.  Tho  entire  length  of  the  pier  is  2,900  feet, 
the  inshore  1,000  feet  having  been  built  by  private  enterprise. 

There  being  at  present  no  commercial  or  navigation  interests  to  be 
Wfited  by  improving  the  harbor,  and  the  harbor  itself  not  being  needed 
il  a  harbor  of  refuge,  further  operations  have  been  suspended. 

•laiy  1,  1897,  amount  available   $4, 446. 92 

h'.y  1,  1888,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1, 1887   387.  00 

h\y  1,  1*88,  balance  available   4, 059. 92 
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I  Amounted  (estimated)  required  for  completion  of  existing  project   $3o,  GOO.  OO 

J  Submitted  in  compliance  with  requirements  of  sections  Hot'  river  aud 
{     harbor  acts  of  ltfGo  aud  13ti7. 

{Sec  Appendix  G  G  11.) 

12.  Green  Bay  Harbor,  Wisconsin. — Before  the  improvement  of  this 
harbor  was  begun  the  ebannel  between  the  mouth  of  Fox  lii  vera  ucl  the 
deep  water  in  Green  Bay  was  circuitous  and  narrow,  with  but  0  feet  of 
water  at  its  shoal  est  poiut. 

The  project  was  adopted  in  1SGG  and  modified  iu  1872  and  18S1.  its 
object  being  to  secure  a  channel  L*00  feet  wide,  14  feet  deep,  aud  2  miles 
long,  in  place  of  the  natural  channel,  with  a  revetted  cut  across  Grassy 
Island. 

Daring  the  fiscal  year  ending  June  30, 1888,  the  superstructure  of  the 
west  revetment  at  Grassy  Islaud  has  been  rebuilt  for  the  entire  length 
of  020  feet. 

The  total  expenditures  since  the  begiuningof  the  improvement  amoun  t 
to  $277,372.97,  resulting  iu  a  dredged  channel  10.G00  feet  long,  200  feet 
wide,  and  14  feet  deep,  except  where  occasional  shoals  reduce  the  depth 
to  13  feet,  and  the  construction  of  1,3-5  linear  feet  of  pile  and  timber 
revetment  on  the  sides  of  the  cut  through  Grassy  Islaud. 

The  appropriation  asked  for  will  be  applied  to  dredging  the  channel 
to  the  dimensions  called  for  by  the  present  project. 


July  1,  l--*7,  amount  available   s.~>,  437. 1>4 

July  1,  IS?*,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 

outstanding  July  1,  1S37   ;\  *>_>9.  CI 


July  1,  18-8, balauce  available . . !   208.  0:t 

Amount  appropriated  by  act  of  August  11,    10,  OOO.  00 


Amount  available  for  fiscal  year  ending  Juue  30,  ISS'J   10,  *2us.  03 


f  Amount  (estimated)  required  for  completion  of  existing  project   20,  OOO.  0<i 

J  Amount  that can  bo  profitably  expended  in  uscal  yeareuding  Juuc30.  ISiK)  t?0,  OOO.  OU 
1  Submitted  in  compliance  with  requirements  of  sections  H  of  river  aud 

^    harbor  acts  of  1S00  and  1?!J7. 

(See  Appendix  G  G  12.) 

13. — Harbor  of  Refuge  at  entrance  of  Sturgeon  Bag  Canal,  Wisconsin. — 
Before  the  construction  of  this  harbor  was  undertaken  the  location 
afforded  no  shelter  at  all  from  storms  ranging  from  northeast  to  south- 
west. ^ 

The  project  of  constructing  a  harbor  of  refuge  at  this  point  was 
adopted  in  1873  aud  modified  in  1879  and  1880.  The  mollified  project  as 
carried  out  consists  of  two  piers,  each  1,311  feet  long,  850  feet  apart  at 
the  shore  line,  protecting  the  lake  entrance  of  the  canal,  aud  converg- 
ing so  as  to  make  the  harbor  entrance  333  feet  wide,  iuclosiug  an  area 
of  about  10  acres. 

No  work  was  done  during  the  fiscal  year  ending  Juue  30,  18S8. 

The  total  expenditure  at  this  harbor  since  the  beginning  of  the  im- 
provement has  been  $  161,334.5S,  resulting  in  the  entire  completion,  of 
the  piers  as  projected,  and  iu  the  dredging  of  132,344  cubic  yards  of 
material,  giving  a  channel  10  feet  deep  at  the  entrance  and  14  feet  or 
more  thence  to  the  canal,  makiug  a  depth  of  14  feet  over  the  greater 
part  of  the  sheltered  area. 

No  money  is  asked  for  during  the  fiscal  year  ending  June  30, 1S90,  as 
it  is  thought  the  unexpended  balauce  will  be  sufficient  for  maintenance 
and  repairs. 
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July  1,  l--1*,  amount  available   $4,027.71 

JnjV  l.  I^hs,  amount  expended  during  iiscal  your,  exclusive  of  liabilities 
outstanding  July  1,  le*S7    337. 20 

July  1,  1353,  balance  available   3, 040. 42 

(See  Appendix  G  G  13.) 

14.  Ahnapee  Harbor,  Wisconsin.— Previous  to  the  improvement  of  this 
harbor  the  depth  of  water  at  the  mouth  of  the  Wolf  River  was  ouly  about 
2  feet. 

The  project  of  improvement,  adopted  in  1S75  and  modified  in  1884, 
provided  for  the  formation  of  a  small  artificial  harbor,  connected  with 
the  lake  by  a  chauuel  100  feet  wide  and  12  feet  deep,  formed  by  the 
construction  of  two  piers  extending  to  the  18-foot  contour,  with  a  200- 
loot  entrauco  between  the  pier-heads. 

Owing  to  the  proviso  in  the  appropriation  act  of  August  5, 18SG,  that 
wharfage  over  the  Government  piers  must  bo  made  free,  no  work  has 
been  done  during  the  fiscal  .year  ending  June  30,  18S8. 

The  total  amount  expended  to  Juue  30,  1888,  is  $139,060.88,  and  has 
resulted  iu  the  construction  of  two  piers,  the  north  one  902  feet  long, 
and  the  south  one  1,125  feet,  the  outer  100  feet  of  the  north  pier  and 
150  feet  of  the  south  pier  being  without  superstructure,  and  in  the 
removal  of  22,233  cubic  yards  of  rock  and  82,343  cubic  yards  of  sand. 

July  1,  lu37,  amount  available  $15,433.42 

Julv  1.  1333,  amount  expended  during  ilscal  year,  exclusive  of  liabilities 
outstanding  July  1,  l8d7   153. 80 

July  1.  1333,  balance  available   15,274.62 

Amount  appropriated  by  act  of  August  11,  lb33    5,000.00 

Amount  available  for  fiscal  year  ending  Juue  30,  1839   20,274.02 

f  Amount  (estimated)  required  for  completion  of  existing  project   15, 000. 00 

J  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1S00  10,000. 00 
)  Submitted  iu  compliance  with  requirements  of  sections  'J  of  river  and 
[    harbor  acts  of  1306  aud  1307. 

(See  Appendix  G  G  14.) 

13-  Kettaunee  Harbor,  Wisconsin. — The  natural  entrance  to  this  har- 
bor was  via  the  Kewaunee  Kiver.  The  river  mouth  was  not  more  than 
20  feet  wide,  with  a  depth  of  about  2  feet  at  its  shoalest  point,  and  oh- 
structt-d  by  submerged  bowlders. 

The  project  of  improvement  was  adopted  in  1881.  Its  design  was  to 
cot  a  channel  through  a  neck  of  land  between  the  river  and  the  lake  at 
a  point  about  2,000  feet  south  of  the  river  mouth,  and  to  continue  this 
channel  to  deep  water  in  the  lake  by  the  construction  of  two  parallel 
piers  20  J  feet  apart,  extending  from  each  side  of  the  cut  lake  ward  to 
the  18-foot  curve. 

Daring  the  fiscal  year  ending  June  30,  1888,  north  pier  was  extended 
200  feet  by  contract,  and  by  hired  labor  and  open  purchase  15j  cords 
of  stone  were  placed  at  the  junction  of  the  north  pier  with  the  shore  to 
prevent  a  breach. 

The  total  amouut  expended  to  June  30,  18S8,  has  been  $44,770.23,  iu 
addition  to  which  the  local  harbor  commissioners  have  expended 
£8,042.72.  These  expenditures  have  resulted  in  the  construction  of 
1.000  feet  of  north  pier  and  77.j  feet  of  south  pier,  and  in  the  dredging 
ot  a.  channel  100  feet  wide  aud  10  to  12  feet  deep,  0,0']5  cubic  yards  of 
material  having  been  removed  by  the  Government  dredges. 
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July  1,  1W,  amount  available   $7,GT>H.  ^4 

July  1,         amount  expeuded  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,  1687    7. 4Gl*.  47 

July  1,  1886,  balance  available   189.  37 

Amount  appropriated  by  act  of  August  11,  le=8   1U.  OOO.  1H> 

Amount  available  for  fiscal  year  ending  June  30, 1889   10, 37 

(Amount  (estimated)  required  for  completion  of  exist  ing  project   137,  OOO.  OO 

J  Amount  that  cau  be  profitably  expended  in  fiscalyearending  June  30, 16t*0   30,  (KHJ.  OO 

1  Submitted  in  compliance  wifh  requirements  of  sections  2  of  river  and 
^    harbor  acts  of  1866  and  1867. 

(See  Appendix  G  G  15.) 

16.  Tico  Rivers  Ilarbor,  }Yisconsin. — Previous  to  the  improvement  of 
this  barbor  the  natural  chaunel  was  obstructed  by  a  bar  covered  by  but 

2  or  3  feet  of  water. 

The  project  of  improvement  adopted  in  1870  provided  for  the  forma- 
tion of  u,  chaunel  of  navigable  width  and  not  less  than  12  feet  deep. 
This  was  to  be  accomplished  by  the  construction  of  two  piers  extending 
from  the  river  mouth  lakeward  to  the  18-foot  contour  in  Lake  Michigan 
and  by  dredging. 

During  the  year  ending  June  30, 1888,  no  work  has  been  done.  The 
total  expenditures  to  June 30, 1888,  are  $197,864.07,  resulting  in  the  con- 
struction of  two  parallel  piers,  as  follows:  A  north  pier  1,810 feet  long, 
the  inner  1,000  linear  feet  of  which  consists  of  pile-pier  and  the  outer 
730  feet  of  crib-pier ;  a  south  pier  1,710  feet  long,  960  linear  feet  of 
which  is  pile-pier  and  the  outer  750  feet  crib-pier;  the  crib  sections  of 
the  two  piers  begiu  at  points  opposite,  and  are  230  feet  apart.  The  pile 
sections  are  270  feet  apart ;  240,000  cubic  yards  of  material  have  been 
removed  by  dredging. 

At  the  close  of  dredging  operations  in  1885  there  was  a  chaunel  of 
12  leet,  180  feet  wide,  but  in  May,  1887,  there  was  only  a  narrow  chan- 
nel about  10  feet  deep. 

July  1,  1887,  amount  available   £135.  'XI 

July  1,  18^,  balance  available   135.  33 

Amount  appropriated  by  act  of  August  11,  1>83   '2,  500.  00 

Amount  available  for  fiscal  year  ending  Juno  30,  1889   *2.  635.  Xi 

Amount  (estimated)  required  for  completion  of  existing  project   05,  OOO.  00 

;  Amottutthal  can  boprolitably  expended  in  fiscal  yearendiug  JuneltO,  181K)     5,  OOO.  00 
|  Submitted  in  compliance  with  requirements  of  sectious  2  of  river  and 
{    harbor  acts  of  ldd(>  and  1807. 

(See  Appendix  G  Cx  16.) 

17.  Manitowoc  Harbor,  Wisconsin. — Previous  to  the  improvement  of 
this  harbor  but  3  feet  of  water  existed  at  the  shoalcst  point  over  the  bar 
at  the  mouth  of  the  Manitowoc  River. 

The  original  project  adopted  in  1852  provided  for  the  construction  of 
two  parallel  piers  1*1*0  feet  apart  and  extending  from  the  river  mouth  to 
the  12-foot  contour  in  Lake  Michigan.  This  was  modified  in  1881  to 
extending  the  piers  to  the  lSJ-foot  contour  and  obtaining  a  channel  not 
less  than  14  feet  deep. 

During  the  fiscal  year  ending  June  30, 1888,  under  contract,  the  sonth 
pier  was  extended  50  feet  aud  250  feet  of  the  superstructure  of  the  same 
pier  built. 

This  completes  the  present  project,  but  about  1,600  feet  of  super- 
structure is  from  seventeen  to  twenty-one  years  old,  is  in  bad  condition, 
and  should  bo  rebuilt  at  once. 


J 
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'  *o  Juue  30,  1888,  is  $291,383.15,  and  has 
-*  piers,  1,070  and  1,900  feet  long,  228 
<eet  at  the  outer  ends,  and  in  the 


  $8,905.00 

*  of  liabilities 

  8,410.15 


8, 488.  85 


\  i  sting  project   8,  362. 54 

.  w  ar  ending  June  30, 1890  8,400.  00 
i»l  sections  2  of  river  and 


•/it. — Previous  to  the  improvement  of 
i  bad  a  depth  not  exceeding  4  feet  on 

river. 

cmeut  of  this  harbor  was  adopted  in  1852 
formation  of  a  12-foot  channel  entrance  to 
•ygan  River.   This  was  modified  in  1873  so  as 
a  unci  by  further  pier  extension  and  dredging. 
»mpleted  within  their  estimated  cost  and  a  channel 
i't  wide  with  a  depth  of  15  to  1G  feet  between  the 
uig  project  was  adopted  in  1881,  its  object  being  to 
jnel  still  further  by  extending  the  piers  to  the  20-foot 
lake  and  dredging  to  a  depth  of  18  feet  between  their 
Hie  depth  decreasing  to  14  feet  at  the  shore  line.   There  is 
gable  channel  with  a  depth  of  about  13  feet. 
^  the  fiscal  year  ending  June  30, 1888,  the  north  pier  was  ex- 
i  200  feet,  the  work  being  done  by  contract.    By  hired  labor 
>  cubic  yards  of  material  were  removed  from  the  channel, 
i  he  total  expenditures  to  June  30, 1888,  have  amounted  to  $287,759.36 
.*<!  have  resulted  in  the  construction  of  two  piers  2,044  and  2,260  feet 
respectively,  built  of  cribs  (except  less  thau  300  feet  at  the  shore 
wjd),  of  widths  of  from  14  to  20  feet,  and  in  dredging  187,043  cubic  yards 
of  material  from  the  chanuel. 

The  only  means  of  securing  a  permanent  channel  is  by  rapid  exten- 
sion of  the  piers  to  deep  water;  hence  a  liberal  appropriation  is  urged 
a*  a  matter  of  economy  and  of  necessity  to  the  commerce  of  this  im- 
portant harbor. 

Maly  1,  1887,  amount  available   $13,521.79 

Jaly  1,  1888,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
oautanding  July  1,  1887   12,892.44 


Jaly  1,  1888.  balance  available   689.85 

Amonnt  appropriated  by  act  of  August  11,  1888   15, 000. 00 

lnount  available  for  fiscal  year  ending  June  30,  1889   15, 629.  35 


Amount  (estimated)  required  for  completion  of  existing  project   82, 000. 00 
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19.  Port  Washington  Harbor,  Wisconsin. — The  present  project  for  tl 
improvement  ot*  this  harbor,  adopted  m  1809  and  modified  in  18TO  au 
1876,  was  lor  the  formation  by  dredging:  of  two  interior  basins  having 
combined  area  of  about  i>$  acres,  with  a  depth  of  12  feet,  and  a  chnou 
of  the  same  depth  connecting  them  with  the  lake,  the  cuanuel  eut  ram 
to  the  basins  to  be  north  of  the  mouth  of  the  Sauk  River,  inclosed  t> 
tween  two  piers  so  constructed  that  the  flow  of  the  river  shou  U  1  be  so; 
arated  from  the  chanuel,  and  that  the  debris  brought  down  by  lieshei 
instead  of  shoaling  the  channel,  should  re- enforce  the  south  pier. 

The  natural  channel  at  the  mouth  of  the. Sauk  River  was  narrow,  at 
at  the  shoalest  point  had  a  depth  of  but  1  foot. 

During  the  fiscal  year  ending  Juue  30,  18SS,  $681.50  were  expend 4 
in  building  50  feet  ot  superstructure  on  the  uorth  pier. 

The  amount  expended  to  Jane 30,  1888,  is  $103,468.53,  exclusive  < 
outstanding  liabilities,  and  has  resulted  in  the  construction  of  *t  noii 
and  south  pier  920  and  1,2120  feet  long,  respectively,  with  4(H)  feet  r 
vetment  along  the  north  bank  of  the  river,  extending  to  the  iuner  ei: 
of  the  south  pier;  iu  the  formation  of  two  interior  dredged  basins  of  : 
and  3  acres,  respectively,  with  an  average  depth  of  about  9  feet  in  tl 
north  and  8  feet  in  the  west  basin,  and  iu  making  a  navigable  ebaun 
between  the  piers  of  11  feet. 

July  1,  1F87,  amount  available   $2,  21G.  I 

July  t,  1888,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,  1*87   1,  177.  ; 

July  1,  1888,  balance  available   1,  039.  : 

Amount  appropriated  by  act  of  August  11,  1868   5,  OOO.  * 

Amount  available  for  fiscal  year  ending  June  30,  1889   tf,  039. ; 

Amount  (estimated)  required  for  completion  of  existing  project   7,  OOO.  ( 

Amount  that  can  bo  profitably  expended  in  fiscal  year  ending  Juno  30, 1«90      7,  OOO.  ( 
Submitted  in  compliance  with  requirements  ot  sections  2  of  river  and 
harbor  acts  of  1806  and  1867. 

(See  Appendix  G  G  19.) 

CONSTRUCTION  OF  HARBOR  OF  REFUGE,  MILWAUKEE  BAY — IMPROVE 
ME  NT  OF  THE  HARBORS  OF  MILWAUKEE,  RACINE,  AND  KENOSHJ 
WISCONSIN,  AND  WAUKEGAN,  CHICAGO,  AND  CALUMET.  ILLINOIS- 
IMPROVEMENT  OF  ILLINOIS,  CALUMET,  FOX,  AND  WISCONSIN  Ri\ 
ERS. 

Officer  in  charge,  Capt.  W.  L.  Marshall,  Corps  of  Eugineors,  wit 
Lieut.  G.  I).  Fitch,  Corps  of  Engineers,  uuder  his  immediate  orders. 

1.  Harbor  of  Refuge,  Milwaukee  Bag,  Wisconsin. — The  project  for  th 
work  was  approved  in  1881,  and  contemplated  the  formation  of  an  ai 
tiheial  harbor  by  inclosing  a  portion  of  Lake  Michigan  within  ari  oute 
breakwater  of  (nib-work  upon  a  stone  foundation.  This  harbor  wil 
furnish  417  acres  of  sale  mooring  ground  beyond  the  18-foot  curve  am 
about  twice  this  area  beyond  the  12-foot  curve. 

Work  began  in  1881,  and  up  to  June  30,  1888,  there  had  been  ex 
peuded  $330,602.34,  resulting  in  the  completion  of  3,300  linear  feet  o 
the  substructure  of  the  breakwater,  over  which  3,100  linear  feet  of  su 
perstmcture  has  been  built. 

During  the  fiscal  year  ending  June  30,  1888,  the  east  arm  of  the  break 
water  was  extended  100  linear  feet,  and  superstructure  built  over  40( 
linear  feet  of  substructure. 

The  breakwater  when  completed  will  be  7,230  feet  in  lengtu  ;  then 
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remains,  then,  to  be  constructed  3,950  liuear  feet  of  substructure  and 
1  4,150  linear  feet  of  superstructure  to  complete  the  work. 

The  balance  of  appropriation  now  available  is  barely  sufficient  to 
maintain  the  necessary  lights  upon  the  unfinished  pier  during  the  pres- 
ent season. 

The  funds  asked  for  the  fiscal  year  ending  June  30,  1890,  are  to  be 
applied  to  the  extension  southward  of  the  east  arm  of  the  breakwater. 

The  harbor  is  now  used  to  a  limited  extent  as  a  shelter  from  north- 
east storms.  Its  value  will  rapidly  increase  as  the  east  arm  is  ex- 
tended. 

Jttly  1, 1887,  amonufc  available   $39, 754. 58 

July  1, 1888,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1, 1887,  and  including  $4,737.91  expended  on  Milwau- 
kee Harbor   36, 110.  35 


July  1, 1888,  balance  available   3, 638.  '23 

Amount  appropriated  by  act  of  August  11, 1888   70, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1889    73, 638. 23 

( Amount  (estimated)  required  for  completion  of  existing  project   418,600. 00 

I  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 30, 1890  150, 000. 00 
I  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
[  harbor  acts  of  1866  and  1867. 

(See  Appendix  H  H  1.) 

2.  Milwaukee  Harbor,  Wisconsin.— The  present  project  was  adopted 
in  1852,  and  was  directed  to  securing  12  feet  of  water  at  the  entrance 
to  the  river  and  to  protecting  this  chaunel  by  parallel  piers.  Since  that 
date  a  channel,  18  feet  in  depth  aud  of  sufficient  width,  has  been  formed 
by  extending  the  piers  and  dredging.  The  project  has  been  completed, 
and  consequently  th*e  only  expenditures  now  demanded  are  for  the  main- 
tenance of  the  piers  by  timely  repairs  and  the  depth  of  the  channel  by 
dredging. 

The  original  depth  of  water  at  the  mouth  of  the  river  was  not  more 
than  3£  feet. 

The  United  States  has  expended  on  this  harbor  up  to  June  30,  1888, 
$289,586.08,  in  addition  to  $321,365.66  by  the  city  of  Milwaukee.  Of 
the  above  expenditure  $4,737.91  were  expended  by  allotment  from  the 
appropriation  of  August  5, 1886,  for  "  Harbor  of  Refuge,  Milwaukee 
Bay  and  Harbor." 

During  the  fiscal  year  ending  June  30,  1888,  336  linear  feet  of  super- 
structure over  the  outer  section  of  the  north  pier  have  been  cut  down  and 
rebuilt. 

There  are  no  funds  now  available  for  this  work. 
The  superstructure  over  the  outer  section  of  the  south  pier  is  in  urgent 
need  of  rebuilding,  and  repairs  are  necessary  at  the  west  ends  of  both 
piers,  where  they  have  been  damaged  by  collisions. 

The  pile  protection  to  the  stone  superstructure  of  the  inner  section  of 
the  north  pier  is  also  in  need  of  repair,  and  dredging  is  needed  to  main- 
tain the  channel,  which  has  deteriorated  to  17  feet,  through  a  narrow 


July  1, 1887,  amount  available   $7, 901. 95 

Amount  allotted  from  act  of  Angust  5,  1886,  for  Milwaukee  Bay  and  Har- 
bor  4,737.91 

12,639.86 

Jnly  1, 1888.  amount  expended  during  fiscal  year,  exclusive  of  liabilities 

outstanding  July  1,1887  *   12,639.86 

Anwant  appropriated  by  act  of  Angust  11,  1888    10, 000. 00 


Djgjgped  b^Google 


« 

244      REPORT  OF  THE  CHIEF  OF  ENGINEERS,  U.  S.  ARMY. 

C  Amount  (estimated)  required  for  completion  of  existing  project   $1*^.  000.  OO 

J  Amount  tliat  can  be  profitably  expended  in  naoal  year  ending  Juneft),  181X)    12, 000.  OO 
1  Submitted  in  compliance  with  requirements  of  sections  if  of  river  and 
I   harbor  acta  of  1866  and  1867. 

(See  Appendix  H  H  2.) 

3.  Racine  Harbor,  Wisconsin.—  The  entrance  to  this  harbor  originally 
varied  in  depth  from  absolute  closure  after  storms  to  about  C  feet. 

The  present  project  was  adopted  in  1843,  aud  contemplated  originally 
a  channel  12  feet  in  depth.  The  piers  have  since  been  further  extend e*l 
and  the  channel  deepened  to  16  feet  by  dredging. 

There  has  been  expended  upon  this  harbor  up  to  Juue  30,  1S8S, 
$231,707.02. 

There  being  no  sufficient  funds  available  for  this  harbor  during  tlie 
past  fiscal  year  no  work  has  been  done. 

The  harbor  is  in  urgent  need  of  dredging.  The  chanuel  has  de- 
teriorated from  16  feet  in  depth  until  it  is  now  barely  practicable  lor 
vessels  drawing  12£  feet  of  water;  nearly  40,000  cubic  yards  of  dredg- 
ing is  required  to  restore  the  channel. 

The  south  pier  should  be  extended  also,  and  the  present  wide  uioutli 
of  the  channel  somewhat  contracted. 


.luly  1,  1887,  amonnt  available   $774.  04 

July  1,  1888,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,  1887   174.  56 


July  1,  1838,  balance  available   599.  48 

Amount  appropriated  by  act  of  August  11,  188*   10,  OOO.  OO 


Amount  available  for  fiscal  year  ending  June  30,  1889    10,  599.  48 


{Amount  (estimated)  required  for  completion  of  existing  project   15,  000.  OO 

Amounttbatcanboprontablyexpendediufiscalyearend:ngJnne30,18U0    15,  000.  00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1806  aud  1867. 

(See  Appendix  H  H  3.) 

4.  Kenosha  Harbor,  Wisconsin. — The  present  plan  of  improvement  by 
parallel  piers  and  dredging  was  first  directed  to  securing  a  channel  12 
feet  in  depth.  The  depth  of  water  in  the  channel  at  the  preseut  stnjje 
of  water  in  Lake  Michigan  is  11  feet ;  at  ordinary  low  water  it  i.s  only 
12  feet.  The  original  depth  was  4  feet  or  less;  sometimes  it  was  en 
tirely  closed. 

This  harbor  was  dredged  in  1875-'76  to  15  feet  in  depth,  but  the 
appropriations  have  been  insufficient  to  maintain  the  work,  aud  it  had 
deteriorated  to  10*  feet  in  depth  at  the  beginning  of  the  preseut  fiscal 
year,  or  nearly  5  feet  in  available  depbh.  It  is  now  12*  feet  in 
depth. 

There  has  been  expended  upon  this  harbor  up  to  June  30,  1888, 
8221,153.04. 

During  the  fiscal  year  ending  June  30,  1888,  49  white-oak  piles  were 
driven  along  the  channel-face  of  the  inner  section  of  the  south  pier  by 
contract,  and  7,272  cubic  yards  of  sand  excavated  from  the  channel, 
restoring  the  depth  over  a  channel  width  of  40  feet  to  14  feet  in  depth, 
which  has  again  deteriorated,  as  shown  above,  to  12$  feet  in  depth. 

Twenty-eight  thousand  cubic  yards  of  dredging  is  urgently  required, 
and  the  sections  of  superstructure  built  in  1872-74,  are  now  rotten  and 
require  renewal. 
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July  1,  1*87,  amount  available  ,   $-ri,  ">47. 17 

July  1,  I8r>8,  amouut  expended  during  fiscal  year,  exclusive  of  liabilities 

outstanding  July  1,  1887    4,747.24 

Julv  I.  1888,  balance  available   799.9:? 

.Amouut  appropriated  by  act  of  August  11,  1888   7, 500. 00 

Amount  available  for  fiscal  year  ending  June  30,  1889   8,  '299. 93 

( Amount  (estimated)  reqnircd  for  completion  of  existing  project   113,  f)00. 00 


J  Amount  tbatcan  be  profitably  expended  iu  fiscal  year  ending  June  30, 1890    10, 000. 00 
j  Submitted  in  compliance  with  requirements  of  sections2  of  river  and 
t    harbor  acts  of  1866  and  1867. 

(  See  Appendix  H  H  4.) 

5.  Waukegan  Harbor,  Illinois.— The  present  project  was  adopted  in 
1880,  and,  as  since  modified,  consists  in  excavating  a  small  basin  iu  the 
low  ground  between  the  lake  and  the  bluffs  to  form  the  harbor,  and  in 
dredging  an  entrance  between  parallel  piers  from  the  lake  to  the  basin. 

The  harbor  here  is  to  be  created  upon  a  shallow  exposed  coast,  and 
will  not  begin  to  be  available  for  commercial  purposes  until  the  piers 
are  sufficiently  extended  into  the  lake  to  allow  the  entrance  to  be 
dredged  with  hope  of  permanency  and  the  basin  excavated. 

There  has  been  exj>ended  upon  this  harbor  up  to  the  close  of  the 
fiscal  year,  June  30,  1888,  $89,725.20. 

During  the  year  ending  June  30,  1888,  the  south  pier  was  extended 
71  feet  in  length ;  stone  was  also  placed  in  and  around  the  piers  where 
it  had  become  deficient  from  the  washing  out  of  the  sand  at  base  by 
storms,  and  257  piles  have  been  purchased  for  the  continuance  of  the 


work,  when  funds  are  made  available. 

July  1,  1887,  amount  available   §0,318. 11 

July  1,  1888,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 

outstanding  J uly  1,  1887   9, 043. 31 


Julv  1,  1888,  balance  available   274.  SO 

Amount  appropriated  by  act  of  August  11,  1888    25, 000. 00 


Amouut  available  for  fiscal  year  ending  June  30,  1889    25, 274. 80 


f  Amount  (estimated)  required  for  completion  of  exising  project   46,000.  00 

J  Amount  tbatcan  be  profitably  expended  in  fiscal  year  ending  June  30, 1800  30,000. 00 
j  Submitted  iu  compliance  with  requirements  of  sections  2  of  river  and 
t    harbor  acts  of  1866  and  1867. 

(See  Appendix  H  H  5.) 


<J.  Fox  and  Wisconsin  Rivers,  Wisconsin.— The  works  for  the  improve- 
ment of  the  Fox  and  Wisconsin  rivers  were  purchased  by  the  United 
States  from  the  Green  Bay  and  Mississippi  Canal  Company  in  1872. 
These  works  were  all,  except  one  stone  lock,  temporary  structures,  all 
of  them  in  bad  condition.  There  was  no  low-water  navigation  on  the 
Upper  Fox,  and  on  the  Lower  Fox  navigation  was  uncertain. 

For  the  Fox  River. — The  adopted  project  contemplated  the  replacing 
of  the  temporary  structures  with  permanent  works,  the  construction  of 
live  additional  stone  locks  on  the  Upper  Fox,  and  widening  and  deep- 
ening the  channels  throughout  the  river  and  canals  to  6  feet  depth  aud 
100  feet  width. 

For  tlie  Wisconsin  River. — The  method  adopted  has  been  to  contract 
tbe  channel-way  by  wing-dams  of  brush  and  stone,  to  give  increased 
depth  by  concentrating  the  water  and  by  scour  due  to  the  increased 
currents.   The  estimate,  including  the  Wisconsin  River,  made  in  1874 
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and  wa.«  j5-3.745.G03,  since  which  lime  there  has  been  appropriated 
$1,7>SO,000,  leaving  for  completion  of  the  adopted  project  $1,903,663. 

The  general  subject  of  the  improvement  of  the  Fox  and  Wiscoosiu  rivers 
was  referred  to  the  Board  of  Engineers,  who,  after  systematic  observa- 
tions of  the  effect  of  the  dams  on  the  improved  section  of  the  Wisconsin 
River,  submitted  a  report  contained  in  House  Ex.  Doc  No.  65,  Forty- 
ii i nth  Congress,  second  session,  recommending  that  no  further  work  be 
clone  on  wing-dams  in  the  Wisconsin  Kiver  with  a  view  to  improve  its 
navigation. 

The  original  project,  therefore,  as  far  as  it  relates  to  the  Wisconsin 
Kiver,  has  been  definitely  condemned,  and  the  work  confined  to  the 
Foi  Kiver,  under  the  modified  project  of  a  Board  of  Engineers  sub- 
mitted September  17,  18*4,  published  in  the  Annual  Report  of  the 
Chief  of  Engineers  for  1885.  approved  by  the  Secretary  of  War  Decem- 
ber 10,  1884,  as  further  modified  by  authoritv  of  theChief  of  Engineers 
31  ay  14,  1886. 

The  modified  project  applies  only  to  the  Fox  River  and  its  needs,  and 
contemplates  the  renovation  of  eleven  old  locks  and  the  deepening  and 
widening  the  channel  of  the  Fox  River  from  Montello  to  Green  Bay  to 
«  feet  depth  and  100  feet  width,  the  estimate  for  which  is  $602,000.  Of 
thin  amount  $56,250  were  appropriated  August  5,  18S6. 

The  amount  expended  on  the  improvement  of  the  Fox  and  Wisconsin 
Rivers  from  1867  to  date,  including  outstanding  liabilities  and  $145,000 
paid  to  the  Green  Bay  and  Mississippi  Canal  Company  for  works  of  im- 
provement under  act  of  June  10,  1872,  is  $2,693,003.62. 

The  result  of  this  expenditure  has  been : 

Chi  the  Fox  River. — The  construction  of  14  new  locks  of  stone ;  13 
darns,  4  of  which  are  temporary ;  12  cut-offs;  10  miles  of  canals  dredged 
and  deepened.  Over  2,000,000  cubic  yards  of  material  have  been 
dredged  from  the  Upper  Fox,  and  all  temporary  structures  repaired  and 
maintained  in  working  order.  The  navigation  has  thus  been  continu- 
ous throughout  the  season  from  Portage  to  Green  Bay,  there  being  at 
an  ordinary  stage  of  water  2£  feet  navigation  on  the  Upper  Fox  and  5| 
feet  on  the  Lower  Fox,  except  at  the  entrance  of  Lake  Winuebago, 
where  there  is  only  4£  feet.  During  the  mouths  July  to  November, 
1887,  inclusive,  navigation  was  partially  suspended  from  Lake  Winne- 
bago to  Appleton,  due  to  the  mills  drawing  more  water  than  the  dis- 
charge of  the  Fox  River,  thus  lowering  the  levels  of  the  Lake  Winne- 
bago and  Little  Butte  des  Morts  pools. 

Under  the  modified  project,  there  remains  to  be  done  2,800.000  cubic 
yards  of  dredging  and  rock  excavation,  mainly  upon  the  Upper  Fox, 
and  one  dam  at  Appleton,  with  sluice-ways ;  the  old  works  to  be  main- 
tained under  the  continuous  appropriation. 

On  the  Wisconsin  River. — To  date  108,512  linear  feet  of  wing-dams 
have  been  constructed  over  a  distance  of  50  miles,  of  which  a  section  0.2 
miles  in  length  below  Portage  has  been  completed.  The  result  has 
been  an  increased  depth  of  navigation  wherever  the  works  have  been 
applied.  There  is  not  now,  nor  has  there  been,  any  regular  navigation 
on  the  Wisconsin  River,  due  to  the  prevalence  and  shifting  nature  of 
the  sand  bars  and  the  consequent  lack  of  any  defined  channel  for  con- 
siderable distances. 

The  question  of  tho  practicability  of  improving  the  open-river  navi- 
gation of  the  Wisconsin  by  wing-dams  in  the  bed  of  the  river,  to  the 
extent  required  for  an  effective  through  route  of  navigation,  has  been 
decided  iu  the  negative,  and  the  work  on  that  stream  definitely  aban- 
doned. 
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During  the  fiscal  year  ending  Juue  30,  18S8,  the  following  work  has 
Wen  done : 
On  the  Wisconsin  River.— Nothing. 

On  the  Upper  Fox. — The  work  was  confined  to  the  maintenance  of 
tbe  channel  by  dredgiug,  and  to  timely  repairs  to  locks,  dams,  and  em- 
hiokments. 

Oh  the  Loicer  Fox. — Dredging  was  continued  in  the  Menasha  Chan- 
nel, to  connect  the  deep  rock  cut  with  deep  water  in  the  lake. 

The  various  works  on  the  Lower  Fox  were  maintained  in  serviceable 
condition.  The  old  locks,  Kaukauna  5th  and  Appletou  3d,  were  prac- 
tically rebuilt ;  a  deep  dredge  cut  was  made  from  Menasha  Lock  to 
d«-ep  water  in  Little  Lake,  Butte  des  Morts;  new  lock  gates  built 
where  required,  and  general  repairs  made  to  locks,  dams,  and  canal 
banks. 


Jnly  1,  1887,  aniouut  available   $44,300.28 

f  uel  •old  to  officers,  deposited  to  credit  of  appropriation   175. 00 


44, 475. 28 

Jul}  1,  1888,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1, 1887   24.53S.67 


Jaly  1,  1888,  balance  available   19,939.01 

Amount  appropriated  by  act  of  August  11,  1888    100,000.00 


Amount  available  for  fiscal  year  ending  June  30,  18^9    119,939. 61 

I  Amount  (estimated)  required  for  completion  of  existing  project,  Fox 

River   446,000.00 


{  Amount  that  cati  bo  profitably  expended  iu  fiscal  yearending  June  30, 1890  200, 000. 00 
I  Submitted  iu  compliance  with  requirements  of  sections  2  of  river  and 
[I   harbor  acts  of  1866  and  1667. 

(See  Appendix  II  H  C.) 

•  7.  Operating  and  care  of  locks  and  dams  on  the  Fox  and  Wisconsin 
tirerx,  Wisconsin. — Under  the  continuous  appropriation  for  operating 
tad  care  of  canals  and  other  works  of  navigation,  it  is  proposed  to  main- 
tain existing  navigation  by  timely  repairs  to  old  locks  until  they  are  re- 
I  placed  by  new,  and  to  continue  the  repairs  of  works  that  have  already 
i  been  completed  and  used,  injured  by  the  extraordinary  flood  of  1881. 

Ljaly  1, 1888.  amount  expended  during  tbe  fincal  year  $52,204.77 

Amount  (estimated)  for  expenditure  in  fiscal  yeareuding  June  30,  18~9  ..  48,900.00 

(See  Appendix  H  H  7.) 

S.  Chicago  Harbor,  Illinois. — In  charge  of  Maj.  Thos.  H.  Handbury, 
Turps  of  Engineers,  to  March  31 ,  1S88.  The  present  project  was  adopted 
in  1870  and  modified  in  1878. 

The  project  consists  in  : 
'  The  formation  of  an  outer  harbor  or  basin,  by  inclosing  a  portion 
jff  Lake  Michigan  just  south  of  and  adjoining  the  entrance  to  Chicago 
pver,  for  the  purpose  of  increasing  the  harbor  facilities  of  the  port  of 
[Chicago. 

The  construction  of  an  exterior  brcakicater  of  crib-work  filled  with 
intone,  outsideof  the  outer  harbor  iu  deep  water  to  shelter  the  approach 
ho  the  river  aud  outer  harbor  entrances,  and  to  form  a  harbor  of  refuge 
feat  the  southern  end  of  Lake  Michigan. 

There  has  been  expended  upon  this  project  since  1870,  $1,400,819.02 
land  has  resulted : 

In  tbe  completion  of  the  outer  harbor,  except  207,000  cubic  yards  of 
I  dredging,  to  attain  16  feet  in  depth  throughout  the  basiu  required. 


Digitized  by  Google 


248      REPORT  OF  THE  CHIEF  OF  ENGINEERS,  U.  S.  ARMY. 

i  ' 

In  the  completion  of  4,236  linear  feet  of  the  exterior  breakwater. 

During  the  past  fiscal  year  the  work  consisted  in  : 

The  construction  of  experimental  permanent  superstructure  of"  cx 
creto  over  95  feet  about  midway  on  the  easterly  breakwater  of  the  ou  i 
harbor. 

The  completion,  by  hired  labor,  of  400  linear  feet  of  superstrueti 
over  the  outer  extremity  of  the  exterior  breakwater  for  the  harbor 

refuge. 

To  complete  the  work  of  improvement  upon  the  harbor  of  refuge  a 
outer  basin  requires  an  estimated  sum  of  $240,000. 

The  whole  of  the  superstructure  over  the  easterly  breakwater  of  t 
outer  basin  and  over  part  of  the  north  pier  of  the  entrance  to  Chica 
Kiver,  is  now  in  an  unsafe  and  rotten  condition  and  requires  renew 
One  hundred  and  twenty  thousand  dollars  is  required  to  build  tlw 
superstructures. 

The  dredging  in  the  outer  basin  is  not  urgent  and  can  be  postpon 
until  the  basin  is  demanded  for  harbor  and  dock  purposes,  when  t 
material  will  be  valuable  for  filling.  It  should  not  be  further  dredge 
and  wasted. 

At  the  entrance  to  the  Chicago  Kiver  the  channel  has  now  deteriorate 
to  a  depth  in  places  of  only  11.8  feet  in  depth.  It  is  unnecessary  to  sj 
that  an  appropriation  for  this  work  is  very  urgently  needed.  An  es 
mate  of  $12,000  is  submitted  for  this  purpose  to  restore  the  depth  to 
feet.  This,  the  greatest  port  on  the  lakes,  should  have  its  harbor  tlee 
ened  to  18  feet.  It  is  now  in  places  about  12  feet,  but  a  15-foot  chanu 
is  found. 

Estimated  for  completion  of  outer  basin  and  harbor  of  refage  $240,  000. 


For  superstructure  over  east  and  north  piers   120,  O0O.  i 

For  drudging  Chicago  River  entrance   12,  OtiO. 

Total    372,000.' 

July  1, 1887,  amount  available   20, 974. 

July  1,  1888,  amount  expended  during  tiscal  year,  exclusive  of  liabilities 
outstanding  July  1,  1887   18, 212. ! 

July  1,  1^88,  balance  available  .-   2, 761. 

Amount  appropriated  by  act  of  August  11,  1888   200, 000.  < 

Amount  available  for  6scal  year  ending  June  30, 1889    202, 761.  < 

(  Amount  (estimated)  required  for  completion  of  existing  project   172, 000.  C 


J  Amount  that  can  be  profitably  expended  in  tiscal  yearending  June30,1890  172,000.  (i 
1  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
I    harbor  acts  of  1806  and  1867. 

(See  Appendix  H  H  8.) 

9.  Calumet  Harbor,  Dlinais. — (In  charge  of  Maj.  Thos.  H.  Handburv 
bury,  Corps  of  Engineers,  to  March  31,  1888.)  This  improvement  ii 
to  furnish  a  safe  and  practicable  entrance  to  Calumet  Kiver  and  tin 
port  of  South  Chicago,  by  parallel  piers,  300  feet  apart,  extending  fron 
shore  to  deep  water  in  the  lake,  and  by  dredging  between  them  to  1( 
feet  in  depth  at  low  water. 

The  work  commenced  in  1870,  and  at  the  close  of  the  tiscal  year  1885 
there  had  been  expended  $301,222.30.  As  the  result  of  which  3,G(M 
linear  feet  of  the  north  pier  and  1,870  feet  of  the  south  pier  had  been 
completed,  and  3S4,376  cubic  yards  of  material  dredged,  giving  a  chan- 
nel 16  feet  in  depth  instead  of  7  feet,  as  found  here  before  improvement. 

During  the  past  year  no  work  has  been  done  for  lack  of  appropria 
tions. 

i 
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Additional  dredging  to  secure  16  feet  in  depth  is  needed  in  the  chan- 
nel, which  has  deteriorated.  The  south  pier  should  be  extended  150  lin- 
f^r  feet  to  complete  the  original  project.  The  north  and  south  piers  need 
additional  stone,  particularly  the  outer  end  of  the  north  pier,  which  is 
m  very  insecure  condition,  and  the  superstructure  ou  portions  of  the 
and  sooth  piers  are  rotten  for  a  length  of  1,600  linear  feet. 
Tbe  funds  available  and  asked  for  the  fiscal  year  ending  Juue  30, 
are  to  be  applied  to  the  above-described  works,  viz: 

5r  dredging   $-21,000.00 

tfvuldiag  superstructure   22,500.90 

aapieiing  original  project   20,400.00 

Total   03,900.00 

All  of  which  can  be  profitably  expended  in  one  year. 

irz'.j  1,  1887,  amount  available   $871. 58 

ih  j  I.  1888,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
ontstandi ng  July  1,  1887   93. 88 

'fc'.y  1.  1888,  balance  available   777.  70 

iawant  appropriated  by  act  of  August  11,  1888    20, 400. 00 

Amount  available  for  fiscal  year  er/diug  June  30,  1889    21, 177. 70 

fimouot  (estimated)  required  for  maintenance   43,500.00 

Amount  tbat  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1890  43, 500. 00 
submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acta  of  I860  and  1867. 

(See  Appendix  H  H  9.) 

10.  Illinois  River,  Illinois. — (In  charge  of  Maj.  Thos.  H.  Handbury, 
Corps  of  Engineers,  to  March  31,  1888.)  The  present  project  contem- 
plates the  extension  of  the  work  heretofore  done  by  the  State  of  Illi- 
nois, from  the  month  of  Copperas  Creek  to  the  Mississippi  River,  a 
distance  of  135  miles,  which  project  includes  the  building  of  two  locks, 
*50  feet  long,  75  feet  wide,  and  with  7  feet  at  low  water  over  the  miter- 
eills,  and  dredging  the  channels  where  necessary  to  7  feet  deep  at  low 
*ater. 

The  sites  selected  for  the  two  locks  are,  one  at  Kainpsville,  30  miles 
above  the  mouth  of  the  Illinois,  the  other  at  La  Grange,  45  miles  above 
Kampsville. 

The  ultimate  object  of  the  improvement  is  the  construction  of  a  ship- 
canal  from  the  southern  end  of  Lake  Michigan  to  the  Mississippi  River 
of  sufficient  capacity  to  accommodate  large-sized  Mississippi  steam- 
boats, and  for  military  and  naval  purposes. 

The  State  of  Illinois,  aided  by  the  United  States,  has  executed  part 
of  this  project  by  the  construction  of  two  locks  of  the  dimensions  above 
stated,  one  at  Henry  and  one  at  Copperas  Creek,  completing  that  part 
of  the  improvement  between  La  Salle,  111.,  and  the  mouth  of  Copperas 
Creek. 

The  La  Grange  Lock  is  now  completed,  with  the  exception  of  guide- 
piers,  and  filling  behind  the  lock.  The  foundation  of  the  Kainpsville 
lock  is  completed  and  part  of  the  stone  cut  and  delivered.  Both  dams 
are  still  to  be  constructed,  the  Kainpsville  lock  completed,  and  dredg- 
ing done  amounting  to  more  than  2,000,000  cubic  yards.  In  executing 
this  work  the  United  States  has  expended  up  to  the  close  of  the  fiscal 
year  ending  June  30, 1888,  $712,141.45,  exclusive  of  $62,359.80  expended 
on  the  foundation  of  the  Copperas  Creek  Lock,  which  was  afterwards 
completed  by  the  State  of  Illinois.    An  additional  amount  of  $747,747 
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was  expended  by  the  State  of  Illinois'  on  Henry  and  Copperas  Creek 
Locks. 

To  complete  the  present  project  requires  the  sum  (estimated)  of 
$587,500. 

During  the  fiscal  year  ending  June  30, 1888,  the  following  work  was 
done: 

a.  La  Orange  Lock. — The  sediment  deposited  in  this  lock  was  removed ; 
the  foundation  floor  planked  over  with  2-inch  pine  plank  ;  lower  miter- 
still  set  and  secured  ;  gates,  valves,  maneuvering  machinery  and  snub 
bing  posts  placed,  and  the  lower  tail-bay  mattressed  and  ballasted,  and 
part  of  the  filling  behind  the  lock-wall  placed. 

b.  Kamp8ville  £oc&.— Two  thousand  eight  hundred  and  eighty -one  and 
eight-tenths  cubic  yards  of  cut  stone  was  received  and  piled. 

c.  Dredging  in  channel. — Twenty-six  thousand  five  hundred  and  sixty- 
one  cubic  yards  of  material  was  dredged  and  removed  from  the  channel 
where  work  was  most  needed. 

The  boats,  dredges,  etc..  were  repaired  and  maintained,  and  121  snags 
removed  from  the  channel. 

The  amount  asked  for  the  fiscal  year  ending  June  30,  1890,  can  be 
expended  advantageously  upon  the  locks  and  dams  at  La  Grange  and 
Kampsville,  and  in  dredging  operations.  ' 

Plans  and  estimates  of  cost  of  continuing  this  improvement  to  Juliet, 
111.,  have  been  submitted  to  Congress,  but  no  surveys  or  estimates  have 
been  made  for  continuing  the  improvement  from  Joliet  to  Lake  Michi- 
gan. Practicable  routes  are  known  to  exist.  It  is  suggested  that 
$10,000  be  made  available  for  making  proper  surveys  aud  preparing 
plans  and  estimates  for  this  continuation. 

The  report  of  the  Board  of  Engineer  Officers  constituted  to  examine, 
in  all  their  relations  to  commerce,  the  Illinois  and  Michigan  Canal,  and 
the  proposed  Hennepin  Canal,  with  their  value  and  usefulness  to  navi- 
gation, and  to  report  upon  the  acquisition  and  improvement  of  the  Illi- 
nois and  Michigan  Canal  aud  the  construction  of  the  Hennepin  Canal, 
was  transmitted  to  Congress  January  10,  1887,  and  printed  as  House 
Ex.  Doc.  Xo.  79,  Forty-ninth  Congress,  second  session,  also  published 
in  the  Annual  Report  of  the  Chief  of  Engineers,  U.  S.  A.,  for  1887,  Ap- 
pendix II,  page  2125,  et  seq. 

July  1,  1887,  amount  Available   $41,735.  38 

July  1,  1888,  amouut  expended  duriug  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1, 1887    31 , 508.  03 

July  1,  1888,  balance  available   10,  227.  35 

Amount  appropriated  by  act  of  August  11,  1888    200,000.  00 

Amount  available  for  fiscal  year  ending  June  30,  1889   210,227.  35 


< 


'Amount  (estimated)  required  for  completion  of  existing  project   3S7.500.  00 

Amount  that  canbe  profitably  expended  in  fiscal  yearending  June  30, 1890  367,500.  O0 
Submitted  in  compliance  with  itjquirements  of  sections  2  of  river  and 
b   harbor  acts  of  18tiG  and  1807. 

(See  Appendix  H  H  10.) 

11.  Calumet  River,  Illinois  and  Indiana. — In  charge  of  Maj.  Thos. 
H.  Haudbury,  Corps  of  Engineers,  to  March  31,  1888.  The  object  of 
this  improvement,  so  far  as  at  present  projected,  is  to  secure  a  chan- 
nel 200  feet  wide  and  16  feet  deep  from  Calumet  Harbor,  Illinois,  to 
one-half  mile  east  of  Hammond,  Ind.,  with  the  view  to  increasing  the 
facilities  for  handling  the  growiug  commerce  of  this  region,  and  also  to 
aid  in  providing  means  for  the  better  accommodation  of  much  of  the 
commerce  of  Chicago,  which  is  now  very  much  crowded  in  that  dlty. 
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The  river  and  harbor  act  of  July  5,  18S4,  appropriated  $50,000  for 
the  improvement  of  that  section  of  the  river  from  the  harbor  to  the 
outlet  from  Lake  Calumet,  with  the  proviso— 

That  no  part  of  said  sum  shall  be  expended  until  the  right  of  way  shall  have  been 
conveyed  to  the  United  States  free  from  expense,  and  the  United  States  shall  be  fully 
r?ieaaed  from  all  liability  for  damage  to  adjacent  property  owners,  to  the  satisfaction 
of  the  Secretary  of  War. 

Parties  directly  interested  have  for  some  time  been  actively  engaged 
in  securing  to  the  United  States  the  right  of  way  and  releases  required. 
The  matter  is  now  so  far  advanced  as  to  be  placed  in  the  hands  of  the 
United  States  district  attorney  for  the  northern  district  of  Illinois  for 
examination  of  titles  and  preparation  of  the  necessary  legal  pa{>ers. 

Work  will  be  commenced  on  this  section  of  the  river  as  soon  as  the 
requirements  of  the  proviso  shall  have  been  complied  with. 

The  river  and  harbor  act  of  August  5, 1886,  appropriated  an  additional 
aim  of  $30,000  for  the  improvement  of  this  river,  $11,750  of  which 
▼ere  to  be  expended  iu  improving  the  river  "between  the  Forks  and 
one-half  mile  east  of  Hammond,  lnd.,"oue-hulf  of  which  to  be  expended 
in  Illinois  and  one-half  iu  ludiana. 

The  work  during  the  year  ending  June  30,  1888,  was  confined  to  that 
indicated  in  the  above  provision  of  the  act  of  August  5, 1886,  i.  c,  to 
dredging  between  the  "Forks  and  one-half  mile  east  of  Hammond,  Ind.," 
by  contract  with  the  lowest  responsible  bidder. 

Thirty-seven  thousand  seven  hundred  and  forty-three  cubic  yards  of 
material  were  removed  in  ludiana  at  Hammond,  and  39,061  cubic  yards 
in  Illinois  at  Burnham. 

The  amount  expended  by  the  United  States  upon  this  work  up  to 
Jane  30,  1888,  is  $11,095.52. 

JftJyl,  1887,  amount  available  $79,227.50 

Juiy  l,  15*3?,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1, 1887   10, 323. 02 

iHj  lt  1888,  balance  available   68,904.  46 

Amount  appropriated  by  act  of  Angnst  11,  1888    50, 000. 00 

available  for  fiscal  year  ending  June  30, 1889   1 16, 904. 46 


(estimated)  required  for  completion  of  existing  project   295,  000.  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  SO,  1890  100, 00C.  00 
submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
acta  of  18C6  and  1867. 


(See  Appendix  H  H  11.) 


IMPROVEMENT    OF    HARBORS    ON    THE    EASTERN   SIIORE   OF  LAKE 

MICHIGAN. 

• 

Officers  in  charge,  Oapt  D.  W.  Lockwood,  Corps  of  Engineers,  to 
Harcb  28,  188S,  since  which  date  Maj.  S.  M.  Mansfield,  Corps  of  En- 
gineers, having  nnder  his  immediate  orders  since  May  15,  1888,  Lieut, 
i.  E.  Kuhn,  Corps  of  Engineers. 

L  Charlevoix  Harbor  and  entrance  to  Pine  Lake,  Michigan. — The  aver- 
se width  of  the  original  channel  of  entrance  was  75  feet ;  the  depth 
raned  from  2  to  6  feet.  The  present  project  for  its  improvement, 
alopted  in  1868  and  revised  in  1875  and  1870,  is  to  dredge  a  channel 
IU  to  150  feet  wide,  connecting  Round  Lake  with  Lake  Michigan,  to  a 
<teptb  of  12  feet,  and  to  protect  both  sides  with  close  piling.  This  was 
codified  in  1876  by  substituting  crib-work  for  pile-piers  beyond  the 
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shore-line  in  Lake  Michigan.  An  additional  modification  in  1882  pre 
vided  for  a  revetted  chaunel  between  Bound  and  Pine  lakes. 

The  present  channel  of  entrance  is  from  160  to  105  feet  wide,  and  th 
channel  between  Round  and  Pine  lakes  is  83  feet  wide.  The  availabl 
depth  for  navigation  is  about  10  feet.  The  amount  expended  to  Jun 
30,  1887,  was  $70,710.82,  and  has  resulted  in  obtaining  a  channel  u 
navigable  width  and  about  10  feet  depth  through  from  Lake  Michigai 
to  Pine  Lake,  and  in  revetting  both  sides  of  the  cut  between  Round  am 
Pine  lakes,  the  length  of  the  revetment  being  on  the  north  side  33 
feet  and  on  the  south  side  366  feet.  The  amount  expended  during  tL 
fiscal  year  ending  June  30, 1888,  was  $7,368.38,  including  outstanding 
liabilities,  and  resulted  in  the  construction  of  354  feet  of  plank-beam  n. 
vetment  on  the  north  side  of  channel,  in  the  removal  of  4,500  cubi 
yards  of  dredged  material  from  the  lower  channel,  and  in  the  exteusioi 
of  the  south  pier  50  feet  by  a  crib  20  feet  wide. 
The  extension  of  the  south  pier  is  urgently  needed  to  maintain  a  deptl 


of  12  feet  in  the  lower  channel. 

July  1,  1887,  amount  available   $10,2?9. 1 

July  1,  1888,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,  1887    7.36U  3 


J uly  1,  1888,  balance  available   2, 9*0.  e 

Amount  appropriated  by  act  of  August  11,  1888   12,  C.0O. 0 


Amount  available  for  fiscal  year  ending  June  30, 1889   15, 420.  B 


'  Amount  (estimated)  required  for  completion  of  existing  project   9*2,  £00.  < 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  Juno  30, 1890  30, 000, 0 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

w    harbor  acts  of  1806  and  1867. 

(See  Appeudix  1 1 1.) 


2.  Frankfort  Harbor.  Michigan. — The  natural  channel  of  entrance  t< 
this  harbor  was  not  more  than  3  to  4  feet  deep.  The  present  projec 
for  its  improvement,  adopted  in  1866.  was  to  dredge  au  outlet  througl 
a  strip  of  land  separating  Lake  Aux  Bees  Seies  trom  Lake  Michigai 
and  to  construct  two  parallel  piers  200  feet  apart  exteuding  from  1: 
feet  soundings  in  the  inner  lake  to  the  same  depth  in  Lake  Michigai 
The  amount  expended  to  June  30,  1887,  was  $246,189.39,  in  securing  ai 
entrance  195  feet  wide  with  an  available  depth  of  12  feet.  The  ainouii 
expended  duriug  the  fiscal  year  ending  June  30,  1888,  was  $429.(K 
including  outstanding  liabilities,  applied  to  contingencies  of  the  woi 
and  office  expenses.  The  amount  available  during  the  fiscal  year  wa 
too  small  to  undertake  any  work  of  pier  extension. 

The  present  available  depth  of  water  is  12  feet.  Until  the  piers  ar 
extended  into  deeper  water  shoaling  of  the  channel  will  continue  t 
take  place. 


July  1,  1887,  amount  available   $3.  74*.  5 

July  1,  1888,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,  1887   429. » 


July  1,  1888,  balance  available   3.  819. 5 

Amount  appropriated  by  act  of  August  11,  1888   8,  000.  ( 


Amount  available  for  fiscal  year  ending  Juno  30,  1889      11.  319.  J 

Amount  (estimated)  required  for  completion  of  existing  project   Cr».  000.  I 

Amount  that  can  be  profitably  expended  in  fiscal  vear  ending  Juuo  30,  1890  OOO. 
Submitted  in  compliance  with  requirements  of*  sections  2  of  river  and 
harbor  acta  of  1800  and  1807. 

(See  Appendix  1 1  2.) 
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3.  Harbor  of  Refuge  at  Portage  Lake,  Michigan.— No  natural  channel 
prior  to  the  beginning  of  the  improvement. 

The  project  adopted  in  1879  was  to  make  this  a  harbor  of  refuge, 
th  a  cbaunel  300  feet  wide  and  not  less  than  18  feet  deep.   The  piers 
constructed,  however,  are  370  feet  apart, 
j  The  amount  expended  to  June  30,  1887,  was  $70,239.47  in  revetting 
Ike  north  side  of  the  channel,  and  the  extension  of  the  revetment  by 
|ile  work  and  cribs  into  Lake  Michigan  625  feet  beyond  the  shore  line; 
in  building  137  feet  of  revetment  on  the  south  side,  and  in  keeping 
a  narrow  channel,  by  dredging,  sufficient  for  local  commerce.  The 
ount  expended  during  the  fiscal  year  ending  June  30,  1888,  was 
ll.470.Oo,  inclnding  outstanding  liabilities,  in  removiug  11,094  cubic 
ards  of  material  with  the  Government  dredge,  aud  in  extending  the 
ttorth  pier  100.4  feet  by  two  cribs  24  feet  wide. 
The  present  depth  of  water  is  7.5  feet. 

Until  the  piers  are  extended  to  a  considerable  distance  no  hope  can 
be  i  ntertaiued  of  procuring  a  deeper  channel  than  8  feet 

Hlj  1,  1887,  amount  available   $12,260.53 

Jiiv  l,  I 888,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  1887    $11,299.95 

J  ily  1.  1688,  outstanding  liabilities   179. 65 

  11, 479.  (JO 

Jily  I,  MSB,  balance  available   780. 93 

Amount  appropriated  by  act  of  August  1 1 , 18d8    10, 000. 00 

Aiiount  available  for  fiscal  year  ending  June  30, 1889   10, 780. 93 

Amount  (estimated)  required  for  completion  of  existing  project   172,500.00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1890  60,000.00 
Snbmitted  in  compliance  with  requirements  of  sections  2  of  river  and 
I   harbor  acta  of  1866  and  1867. 

(See  Appendix  1 1  3.) 

4.  Manistee,  Harbor,  Michigan. — A  narrow  channel,  not  more  than  8 
tet  in  depth,  was  obtained  at  this  harbor  by  the  slab-piers  built  by 
k-al  enterprise.  The  present  project  for  improvement,  adopted  in  1866 
unl  modi  lied  in  1870  aud  1874,  was  to  aftbrd  a  channel  of  entrance  of 
navigable  width  and  not  less  than  12  feet  deep. 

The  amount  expended  to  June  30,  1887,  was  $225,108.12  in  securing 
i 'fiannel  of  navigable  width  with  an  available  depth  of  12  feet. 
The  amount  expended  duriug  fiscal  year  euding  June  30,  1888,  was 
f  f.678.39,  iucludiug  outstanding  liabilities,  in  extending  the  south  pier 
jo  feet  by  a  crib  30  feet  wide. 
The  depth  available  is  12  feet 

♦Viy  l,  l£§7,  amount  available  112,891.88 

tJr*y  I,  1888,  amonnt  expended  during  fiscal  year,  exclusive  of  liabilities 

July  1,1887    5,678.39 


«lj  1,  1888,  balance  available   7,213. 49 

i*ount  appropriated  by  act  of  August  11,  1888   10. 000. 00 


-oonot  available  for  fiscal  year  ending  June  30,  1889    17, 213. 49 


Itiount  (estimated)  required  for  completion  of  existing  project   82, 700. 00 

'...int  that  can  be  profitably  expended  in  fiscal  year  ending  June  30,1890    30,  000.  00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  aud 
[  Wbor  acts  of  IS66  aud  1867. 

See  Appendix  I  I  4.) 

5.  Ludington  Harbor,  Michigan.— The  channel  made  by  local  enter- 
Jtm  was  narrow  and  not  more  than  7  feet  deep. 
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The  project  for  its  improvement,  adopted  in  1807,  was  to  afford  acbs 
nel  of  entrance  to  Pere  Marquette  Lake,  of  navigable  width,  and  e 
leas  than  12  feet  deep. 

The  present  project,  approved  January,  1885,  is  to  widen  the  ( 
trance  to  400  feet  by  building  a  new  south  pier  400  feet  south  of  t 
present  north  pier,  and  dredging  the  channel  to  a  depth  of  18  feet 

The  amount  expended  to  June  30, 1887,  was  $235,550.52,  and  has 
snlted  in  a  navigable  channel  200  feet  wide  and  15  feet  deep. 

The  amount  expended  during  the  fiscal  year  ending  Juue  30, 1$ 
was  $1,506.67,  including  outstanding  liabilities,  in  dredging  a  cbam 
to  a  depth  of  15  feet,  removing  3,780  cubic  yards. 

The  available  depth  of  water  is  at  present  15  feet. 

July  1,1887,  amount  available   $56, 884 

July  1, 1888,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  Jul v  1,1887   $866. 82 

July  1, 1888,  outstanding  liabilities   639.85 

  1,506 

July  1, 1858,  balance  available   55, 377 

Amount  appropriated  by  act  of  August  11, 1888    60, 1 00 

Amount  available  for  fiscal  year  ending  June  30, 1889  a.  ..  115,377. 

Amount  (estimated)  required  for  completion  of  existing  project   303.000, 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1890  130, 000. 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  18<16  and  1867. 

(See  Appendix  1 1  5.) 

Pentwaler  Harbor^  Michigan. — The  original  channel  of  entrance  m 
narrow  and  not  more  than  4  feet  deep  in  its  shoalest  part.. 

The  present  project  for  its  improvement,  adopted  in  1866,  was  to  affc 
a  channel  of  navigable  width  and  not  less  than  12  feet  deep. 

The  amount  expended  to  June  30,  1887,  was  $209,791.74,  and  result 
in  procuring  a  navigable  channel  9  feet  in  depth. 

The  amount  expended  during  the  fiscal  year  ending  June  30,  181 
was  $2,813.48,  including  outstanding  liabilities,  in  extending  the  sou 
pier  53.8  feet  by  a  crib  30  feet  wide. 

The  present  available  depth,  owing  to  the  poor  condition  of  the  nor 
pier  at  the  shore  end,  which  allows  sand  to  enter  the  channel,  is  onl; 
feet. 


July  1,  1887,  amount  available   $8, 02$. 

July  1,  1888,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,  1887    2, 813. 


July  1,  1888,  balance  available   5, 214. 

Amount  appropriated  by  act  of  August  11, 1888   h.OOO. 


Amount  available  for  fiscal  year  ending  June  30,  1839   13,214. 


'Amount  (estimated)  required  for  completion  of  existing  project   37, 0»H). 

J  Amount  thatcan  be  profitably  expended  in  fiscal  year  ending  June 30, 1890  20,000. 
]  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

„   harbor  acts  of  ld66  and  1867. 

(See  Appendix  116.) 

7.  White  River  Harbor,  Michigan.— -The  old  channel  was  narro 
crooked,  and  too  shoal  to  accommodate  any  but  very  small  vessels. 

The  present  project  for  its  improvement,  adopted  in  1866,  was 
afford  a  channel  of  navigable  width  not  less  than  12  feet  deep. 

The  amount  expeuded  to  June  30,  1887,  was  $237,274.96 aud  result* 
in  obtaining  a  channel  of  navigable  width  between  9  aud  10  feet  dee; 

The  amount  expeuded  during  fiscal  year  euding  June  30,  1888, 
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17,699.98,  including  outstanding  liabilities,  iu  repairing  the  superstruct- 
ure of  a  portion  of  the  north  pier,  and  in  dredging  4,190  cubic  yards  of 
sand  from  the  channel. 
The  present  depth  of  water  is  12  feet. 

July  1,  1887,  amonnt  available  $10,275.04 

Jaly  1,  1888,  amount  expended  daring  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  1887   $5,245.95 

Jaly  1,  18>8,  outstanding  liabilities   1, 465. 71 

Jafv  1,  1888,  amount  covered  by  existing  contracts   988. 32 

  7,699.98 

•  ^— 

July  1,  1888,  balance  available   2,575. 06 

Amount  appropriated  by  act  of  August  11, 1888   10,000.00 

Amount  available  for  fiscal  year  ending  June  30,  1889    12, 575. 06 


(Amonnt  (estimated)  required  for  completion  of  existing  project   74, 000.  00 

AmountthatcanbeprobtablyexpendedinfiscalyearenaingJnne30, 1890  25,000. 00 
Submitted,  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

{See  Appendix  II  7.) 

3.  Muskegon  Harbor,  Michigan. — The  original  channel  was  irregularly 
defined  by  slab-piers,  and  while  it  gave  comparatively  fair  access  a  bar 
at  the  end  of  the  piers  on  which  there  was  only  7  feet  of  water  was  an 
obstruction  to  navigation. 

The  project  for  improvement,  adopted  in  1866,  was  to  obtain  a  chan- 
nel of  entrance  of  navigable  width,  and  to  extend  the  piers  over  the  bar 
to  17-feet  soundings. 

The  project  was  modified  in  1880  so  as  to  secure  a  width  of  entrance 
of  300  feet. 

The  amount  expended  to  June  30,  1887,  was  $219,427.20,  in  securing 
a  width  of  entrance  of  300  feet,  the  main  channel  inside  being  186  feet 
wide,  with  an  available  depth  of  15  feet. 

The  amount  expended  during  the  fiscal  year  ending  June  30, 1888, 
was  $13,208.62,  including  outstanding  liabilities,  in  repairing  the  end 
of  the  old  north  pier  and  in  extending  the  north  detached  pier  100  feet 
by  two  cribs  30  feet  wide. 

The  present  available  depth  between  piers  is  15  feet,  and  over  the 
bar  beyond  the  piers  it  is  14  feet. 

Jaly  1,  1887,  amount  available  $14,572.80 

JulV  1,  18©8,  amount  expended  during  fiscal  year,  exclusive  of 

labilities  outstanding  July  1, 1887  $13, 194. 53 

JoJv  1,  1838,  outstanding  liabilities   14.09 

  13,208.62 

Jaly  1,  1888,  balance  available   1, 364. 18 

Amount  appropriated  by  act  of  August  11,  1888    45, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1889    46, 364. 18 

f Amount  (estimated)  required  for  completion  of  existing  project   56, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1890   56, 000. 00 
\  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
I   harbor  acts  of  1866  and  1867. 

(See  Api>endix  1 1  8.) 

9.  Grand  Haven  Harbor,  Michigan. — The  natural  outlet  was  wide  but 
*hoal,  the  water  being  only  9  feet  deep  in  the  best  course.   The  present 
project  for  improvement,  adopted  in  1866,  was  to  obtain  a  channel  of 
navigable  width  with  a  minimum  depth  of  18  feet. 
The  amount  expended  to  June  30, 1887,  was  $486,434.93,  in  obtaining 
navigable  channel  400  feet  wide  and  18  feet  deep. 
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The  amount  expended  during  the  fiscal  year  trading  June  30,  1S& 
was  $27,024.05,  including  outstanding  liabilities,  aud  resulted  in  ti 
addition  of  150.G  feet  of  crib- work,  30  feet  wide,  to  the  north  pier,  an 
52.2  feet  of  crib-work,  of  the  same  widtb,  to  the  south  pier,  aud  in  tl: 
repair  of  the  old  end  crib  of  the  south  pier. 

The  present  available  depth  of  water  between  the  piers  is  18  feet,  an 
over  the  bar  outside  1*  feet. 

July  1,  1887,  amount  available   $ 37,  931.; 

Jul'v  1,  1888,  amouut  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  1887  »   $26,901.05 

July  I.  1888,  outstanding  liabilities   123.00 

 27,  024.  C 

July  I,  1868,  balauco  available   10,  907.  1 

Amouut  appropriated  by  act  of  August  11,  1888    23,  000.  C 

Amount  available  for  fiscal  year  ending  Juno  30,  1889    35, 907.  1 

{Amount  (estimated)  required  for  completion  of  existing  project   155,  000.  O 

(Amount  that  can  be  profitably  expended  in  fiscal  yearending  June  30, 1890    75,  000.  0 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  I  I  9.) 

10.  Blade  Lake  Harbor,  Michigan,— The  channel  made  by  the  Harbo 
Board  of  the  city  of  Holland  was  narrow,  irregular,  aud  only  fee 
deep. 

The  project  for  its  improvement,  adopted  in  1806  aud  modified  ii 
1873,  was  to  obtain  a  channel  of  entrance  of  navigable  width  aud  noi 
less  than  12  f  eet  deep. 

The  amount  expended  to  June  30, 1887,  was  $252,S54.26,  in  obtaining 
a  chaunel  200  feet  wide  at  the  entrance  and  a  depth  of  10  feet. 

The  amouut  expended  during  the  fiscal  year  ending  June  30,  1888 
including  outstanding  liabilities,  was  $4,237.24,  in  repairs  to  the  super 
structure  of  the  north  pile  revetment. 

The  present  available  depth  is  only  7  feet,  owing  to  a  small  shoal 
that  has  formed  between  the  piers  and  the  low  stage  ot  water  in  Urt 
lake. 

July  1,  1("87,  amount  available   $6,761.0." 

July  1,  1888,  amount  expended  during  fiscal-year,  exclusive  of 

liabilities  outstanding  July  1,  1887    |2,732.20 

July  1,  18S8,  outstanding  liabilities   160.29 

July  1,  1H?8,  amount  covered  bv  exist  iug  contracts   1.  344.  75 

  4,237.24 

% 

■  — — 

July  1.  ItiSd,  balance  available   2,523.  rl 

Amount  appropriated  by  act  of  August  11,  1888   5,000.00 

Amount  available  for  fiscal  year  onding  Juno  30,  1889   7,523.81 

f  Amount  (estimated)  required  for  completion  of  existing  project   10, 000.  Oo 

j  Amount  that  can  be  profitably  expended  in  fiscal  yearending  June  30, 1890  10,000. 00 
l  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
{     harbor  acts*  of  1866  and  1867. 

(See  Appendix  I  1 10.) 

11.  Saugatnck  Harbor,  Michigan. — The  channel,  originally  made  by 
local  enterprise,  was  narrow  and  not  more  than  7  feet  deep  iu  the  best 
water. 

The  project  for  its  improvement,  adopted  in  18G9,  was  to  obtain  a 
channel  of  entrance  of  na  vigable  width  and  an  available  depth  of  10  feet 

The  amount  expended  to  June  30, ,1887,  was  $124,790.48,  iu  obtaining 
a  narrow  channel  of  8  feet  deep  inside  and  11  feet  deep  on  the  bar. 
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-  * 

The  amount  expended  during  the  fiscal  year  ending  June  30,  1888, 
$9,665.15,  including  outstanding  liabilities,  and  resulted  in  renew* 
the  superstructure  of  1,334  feet  of  the  revetment  on  south  side. 

The  present  available  depth  of  water  is  8.5  feet. 


Jaly  1,  1887,  amount  available   $10,648.52 

My  1. 1888.  amount  expended  during  fiscal  year,  exclusive  of 

labilities  outstanding  July  1,  1887   '.   |9,  651, 54 

Jaly  1,         outstanding  liabilities   13. 61 

  9,665.15 


Jily  1. 1688.  balance  available   983. 37 

iaamnt  appropriated  by  act  of  August  11,  1888    5, 000. 00 


Aaoant  available  for  fiscal  year  ending  June  30,  1889     5, 983. 37 

(See  Appendix  1 1 11.) 


12.  South  Haven  Harbor,  Michigan. — The  channel,  originally  made  by 
private  enterprise,  was  narrow  and  not  more  than  7  feet  in  depth. 

The  present  project  for  its  improvement,  adopted  in  1866  and  modi- 
fed  in  1879,  was  to  obtain  a  channel  of  entrance  of  navigable  width  and 
not  less  than  14  feet  deep. 

The  amount  expended  to  June  30, 18S7,  was  $172,218.06,  in  obtaining 
a  channel  of  navigable  width  11.5  feet  between  the  piers  and  14  feet  on 
ibe  bar. 

The  amount  expended  during  the  fiscal  year  ending  June  30, 1S8S, 
Tas  19,761.99,  including  outstanding  liabilities,  and  resulted  in  the 
ertension  of  the  south  pier  53  feet  by  a  crib  30  feet  wide  and  in  the 
removal  of  1,750  cubic  yards  of  material  from  the  channel  by  dredging. 


The  present  available  depth  of  water  is  10  feet. 

h\j  1,  1887,  amount  available   $9, 781. 94 

jtij  1,  1688.  amount  expended  daring  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  1887    $9, 633. 07 

inly  1,  1888,  outstanding  liabilities   128. 92 

'clj  1,  1888,  amount  covered  by  existing  contracts  «   9, 761. 99 

Jilt  1,  1688,  balance  available   19. 95 

Aatmnt  appropriated  by  act  of  August  11,  1888   10, 000. 00 



iauunt  available  for  fiscal  year  ending  June  30,  1889   10, 019. 95 

Amount  (estimated)  required  for  completion  of  existing  project   67, 500. 00 


.  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  Juue  30, 1690  20,000.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  1 1 12.) 

13.  Saint  Joseph  Harbor,  Michigan. — The  natural  channel  was  origi- 
nally about  250  feet  wide  and  12  feet  deep  at  the  entrance,  shoaling  to 
v»  feet  in  the  river  above. 

The  present  project,  adopted  in  1866  and  modified  in  1874,  was  to 
obtain  a  channel  of  entrance  of  navigable  width  and  not  less  than  16 
feet  deep. 

The  amount  expended  to  June  30,  1887,  was  $337,568.43,  in  securing 
a  channel  of  entrance  15  feet  deep  and  a  canal  leading  to  Beutou 
Harbor  100  feet  wide  and  about  11  feet  deep. 

The  amount  expended  during  the  fiscal  year  ending  June  30,  1888, 
m  #4,039.47,  including  outstanding  liabilities,  in  repairs  to  the  filling 
of  the  north  revetment  and  to  renewal  of  the  superstructure  of  476 
$Ktof  the  south  revetment;  also  in  dredging  14,850  cubic  yards  from 
the  canal  and  basin. 

j        ENG  88  17 
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July  1,  1887,  amoiint  available    $4, 54 

July  1,  1888,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  1887   $2,G93.52 

July  1,  1888,  outstanding  liabilities   1,345.95 

 4. 03! 

July  1,  1888,  balance  available   505 

Amount  appropriated  by  act  of  AuguBt  11,  1888   12,  (XX 

Amount  available  for  fiscal  year  ending  June  30,  1889   12, 505 


T  Amount  (estimated)  required  for  completion  of  existing  project    29,  OOC 

I  Amount  that  can  be  profitably  expended  in  fiscal  yearendiug  Juue30, 1890    20,  IKK) 
)  Submitted  in  compliance  with  requiremeutH  of  sections  2  of  river  and 
I    harbor  acts  of  1806  and  1667. 

(See  Appendix  I  I  13.) 

14.  St.  Joseph  River,  Michigan,  from  its  mouth  to  Berrien  Springs, 
This  is  a  new  work.  An  examination  and  survey  of  the  river  w« 
made  to  comply  with  the  requirements  of  the  river  and  harbor  act 
March  3, 1871),  and  the  report  thereon  is  printed  in  the  Report  of  t 
Chief  of  Engineers  for  1880  as  Appendix  G  G  20  (page  2049). 

The  proposed  improvement  contemplated  the  construction  of  win 
dams,  dredging,  and  removal  of  snags  and  other  obstructions,  at  i 
estimated  cost  of  $11,300. 

The  river  and  harbor  act  of  August  11,  1888,  appropriates  $2,500  f 
the  work,  and  a  further  sum  of  $5,000  may  be  profitably  expended 
continuing  it  during  the  fiscal  year  ending  June  30,  1890. 

Amount  appropriated  by  act  of  August  11,  1888    $2,500. 

f  Amount  (estimated)  required  for  completion  of  existing  project   8,  8O0. 

!  Amount  that  can  be  prolitably  expended  in  fiscal  year  ending  June  30, 1890  o.OOO. 
|  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
t    harbor  aet»  of  I860  arid  1867. 

15.  Michigan  City  Harbor,  Indiana. — Outer  Harbor. — Work  at  tb 
harbor  was  commenced  by  the  Government  iu  1830.  The  project* 
1857  for  the  construction  of  a  breakwater  hajl  been  modified,  and  i 
1S70  provided  for  pier  extensions  and  dredgiug  of  channel.  In  18* 
provision  was  made  for  an  exterior  harbor,  and  in  1882  it  was  fur  the 
modified  and  an  exterior  breakwater  west  of  the  harbor  entrance  au 
the  construction  of  a  pier  at  west  end  of  exterior  breakwater  of  outt 
harbor  added. 

The  amount  expended  to  June  30,  1887,  was  $830,390.  With  thi 
amount  the  outer  harbor  has  been  completed  with  the  exception  of  som 
dredging  and  the  extension  of  the  pior  at  its  western  extremity  i& 
feet.  The  depth  of  water  is  sufficient  to  admit  the  largest  class  o 
vessels  on  the  lakes. 

The  amount  expended  during  the  fiscal  year  ending  Juue  30,  1SSS 
was  $17,493.70,  including  outstanding  liabilities,  in  rebuilding  outej 
end  of  west  pier  and  renewing  its  superstructure,  and  in  repairs  to  th* 
breakwater. 

July  L  1887,  amount  available  $38,397.51 

Julv  1,  1888,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstaudiug  July  1,  1887   $17,268.05 

July  1,  1888,  outstanding  liabilities   '-W5.71 

 17,493.7(5 

July  1,  1888,  balance  available   20,903.8] 

Amount  appropriated  by  act  of  August  11,  18^8   yO.OCW.t*1 

Amount  available  for  fiscal  year  ending  Juno  30,  1889   110,903. » 
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(eUimaUHl)  required  for  completion  of  existing  project  $305,6*25.00 

t  that  can  be  profitably  expendedinQscalyearendin^  Jnne30, 1890  150,000.00 
rted  in  compliance  with  requirements  of  sections  vf  of  rivor  aud 
1»tjit  acts  of  1666  and  1867. 

Appendix  I  I  14.) 

I*ur  Harbor. — The  site  of  the  present  inner  harbor  was  originally 
■■all creek,  crooked,  and  with  a  depth  insufficient  for  commercial  pur- 
The  first  project  was  that  of  1870  for  dredging  up  to  the  rail- 
bridge.    In  1878  a  modified  project,  providing  for  extending  the 
karbor  np  Trail  Creek  by  dredging,  was  adopted,  the  cut  to  bo 
feet  wide  and  15  feet  deep,  the  city  to  revet  the  cut. 
Tk  amount  expended  to  June  30,  1887,  was  $93,581.75  in  dredging 
msrigable  channel  with  a  least  depth  of  13  feet. 
TJit  amount  expended  doriug  the  fiscal  year  ending  June  30, 1888, 
mMm  1314.68  iu  dredging  4,510  cubic  yards  from  the  channel. 
The  least  depth  of  water  up  to  the  lower  basin  at  eud  of  year  was 

[  Arir  1, 188T,  amount  available   $15,  i*>3. 25 

f  Jmij  i,  168",  amount  expended  daring  fiscal  year,  exclusive  of  liabilities 

f    oasrtanding  July  1,  1887   314.68 


fcy  1, 1888.  balance  available   2, 078. 57 

by  act  of  August  1 1, 1888   5, 000. 00 


available  for  fiscal  year  ending  June  30, 1889   7, 07H.  57 

iSee  appendix  1 1 14.) 

□MOVEMENT  OP  ST.  MARY'S  RIVER— ENLARGEMENT  OF  AND  OPER- 
ATING ST.  MARY'S  FALLS  CANAL — CONSTRUCTION  OF  HARBOR  OF 
REFUGE  ON  LAKE  HURON,  AND  IMPROVEMENT  OF  CERTAIN  HAR- 
BORS ON  LAKE  HURON  AND  OF  SAGINAW  RIVER — PRESERVATION 
OP  AND  OPERATING  ST.  CLAIR  FLATS  CANAL— IMPROVEMENT  OF 
GBOSSE-POINT  CHANNEL  AND  OF  DETROIT  RIVER. 

Officer  iu  charge,  Lieut.  Col.  O.  M.  Poe,  Corps  of  Engineers,  with 
IaemL  H.  F.  Hodges,  Corps  of  Engiueers,  under  his  immediate  orders. 

L  SL  Mary's  Falls  Canal  and  River,  Michigan. — The  project  for  obtain- 
t£  a  navigable  chanuel  of  10  feet  in  depth  between  Lakes  Superior  aud 
Boron  had  been  barely  completed  when  the  demands  of  commerce  so 
aormously  increased  that  the  work  of  attainiug  a  depth  of  20  feet 
fcrougbout  was  undertaken  with  the  full  sanction  of  both  legislative  and 
executive  authority. 

A  necessary  part  of  the  project  is  the  construction  of  a  new  lock 
Bpou  the  site  of  the  old  State  locks,  to  have  a  length  of  800  feet  be- 
tween gates,  a  width  of  100  feet  throughout,  a  depth  of  21  feet  on  the 
liter-sills,  and  a  single  lilt  approximating  18  feet.  The  canal  is  to  be 
Opened  to  correspond.  The  estimated  cost  of  this  enlargement  of 
tie  canal  system  is  $4,738,805,  for  the  details  of  which  see  pages  2220 
f  of  the  Annual  Report  of  the  Chief  of  Engineers  for  1887.  The 
tutistics  of  the  commerce  using  the  canal  indicate  more  clearly  each 
speeding  year  the  urgency  for  rapid  progress  in  the  improvement. 
Uis  now  so  great  that  an  estimate  of  $1,500,000  is  submitted  for  the 
prosecution  of  the  work  during  the  fiscal  year  eudiug  June  30, 1800,  in 
toll  confidence  that  the  actual  conditions  now  existing  will  justify  so 
brge  an  appropriation. 


« 
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July  1,         amount  available   fr>e7,909.42 

July  1,  IS**5,  amount  expended  during  fiscal  year,  exclusive 

Of  liabilities  outstanding  Julv  1, 1*?7  $112,00?.  72 

July  1.  1^,  outstanding  liabilities   24, 432.46 

July  1.  1S^<,  amount  covered  by  existing  contracts   'JO,  968.  *J2 

  227,909.12 

Amoant  appropriated  by  act  of  August  11.  lei»   1,000,000.00 

Amount  (estimated)  required  for  completion  of  existing  project   3,738,865.00 

Amount  that  can  be  profitably  expeuded  in  fiscal  year  ending  June 

30,  1  ~l*0   1  500  000. 00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  l-o7. 

(See  Appeudix  J  J  1.) 

2.  Operating  and  care  of  Saint  Marys  Falls  Canal,  Michigan.—  During 
the  fiscal  year  the  canal  was  open  to  navigation  two  hundred  and  ten 
days.  It  was  closed  for  the  wiuter  December  2,  1SS7,  and  opened  May 
7  lor  the  season  of  18S8. 

Eight  thousand  eight  hundred  and  twenty-three  vessels,  etc.,  repre- 
i     seutiug  a  registered  tonnage  of  4,741,976  tons,  and  carrying  5,581,109 
tons  of  freight  and  29,494  passengers,  passed  through  in  3,940  lockages. 

The  staple  articles  transported  were  l,6t£,279  tons  of  coal,  31^808 
tons  of  copper,  1,045,236  barrels  of  liour.  23,049,421  bushels  of  grain, 
2,328,275  tons  of  iron  ore,  63,571  tons  of  pig  and  manufactured  iron, 
201,922  barrels  of  salt,  1.168  tons  of  silver  ore.  188,228,000  feet  B.  M. 
of  lumber.  20,404  tous  buildiug  stone,  2,215  tons  of  wool,  310  tons  of 
hides,  aud  347,275  tons  of  unclassified  freight. 

The  expenditures  on  account  of  operating  aud  care  for  the  fiscal  year 
aggregated  #29,898.72,  aud  the  receipts  for  dry  docking  were  $844. 
The  difference,  $29,054,  was  therefore  the  net  cost  to  the  United  States. 

The  estimated  amount  required  for  the  fiscal  year  ending  June  30, 
1889,  is  $36,000,  all  of  which  is  already  provided  for  by  indefiuite  appro- 
priation 


Amount  rvouired  for  fiscal  year  endiug  June  30,  1*9   $30, 000. 00 

Balance  remaining  in  band  from  allotment  of  preceding  year,  exclusive  of 
outstanding  liabilities   1, 101.28 


Additional  allot  ment  required  for  fiscal  year  ending  June  30,  1839   34. 81>8.  7J 


A  balauee  $22,173,41)  remained  undrawn  from  the  allot meut  for  the 
fiscal  year  euding  June  30,  1888,  and  $1,040  remained  undrawn  of  the 
allotment  for  the  fiscal  year  ending  June  3o,  1887. 

(See  Appendix  J  J  2.) 

3.  Ihy-d<nk  at  Saint  Mary  *  Falls  Ctt^nl.  Mick  icon. — There  is  nothing 
to  add  to  the  subject-matter  of  preceding  reports  in  regard  to  this  work 
beyoud  the  fact  that  the  construction  of  the  coffer  dam  inclosing  the 
site  of  the  proposed  lock  at  Saiut  Mary's  Falls  Caual  has  reached  that 
stage  which  reuders  necessary  the  tearing  out  ot*  the  walls  of  the  old 
low  er  lock,  and  therefore  all  projects  aiming  at  converting  the  old  State 
locks  iuto  a  diy-dock  must  be  considered  as  disposed  of. 

The  proposition  to  locate  a  dry -dock  in  immediate  proximity  to  the 
lockage  system  is  as  objectionable  as  ever:  but  if  it  should  be  decided 
to  do  so,  then  the  location  heretofore  referred  to  at  the  eastern  end  of 
the  area  transferred  from  the  Tort  Brady  military  reservation  to  the 
canal  reservation  is  the  least  objectionable. 

Amount  v  estimated^  required  for  coustruotiou  of  a  dry-dock  at  noiut  indi- 
cated $323,872 

\  mount  that  caa  be  protitaMv  expended  :;i  tiscal  year  ending  June3f>,  1&90     150,  000 
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which  should  be  added  to  the  $05,000  (more  or  less)  which  it  is  under- 
stood the  State  of  Michigan  holds  in  readiness  to  transfer  to  the  United 
States  for  the  purpose  of  constructing  a  dry-dock  at  Saint  Mary's  Falls 
Canal. 

(See  Appendix  J  J  3.) 

4.  fiay  Lake  Channel  Saint  Mary's  Hirer,  Michigan. — The  originalesti- 
mates  for  this  improvement  were  based  upon  a  project  for  a  channel 
300  feet  wide,  17  feet  deep,  leaving  the  present  navigable  channel  of 
Saint  Mary's  River  at  Sugar  Island  Rapids  (about  3J  miles  below  the 
canal),  through  these  into  Hay  Lake,  and  then,  by  way  of  the  Middle 
Neebisb,  rejoining  the  present  navigable  channel  at  the  foot  of  Sugar 
Island,  thus  saving  a  distance  of  11  miles  and  obtainiug  a  route  which 
it  is  practicable  to  so  mark  with  lights  as  to  be  navigable  at  night — a 
condition  impracticable  with  the  present  route. 

The  estimated  cost  of  this  project  was  $2,127,292.  The  project  was 
subsequently  modified  to  increase  the  depth  to  20  feet,  the  estimate  of 
cost  being  $2,659,115,  subject  to  change,  however,  in  case  unexpected 
difficulties  are  developed  during  the  progress  of  the  work. 

The  amount  thus  far  appropriated  for  the  work  is  $475,000,  all  of 
'xhich  has  either  been  expended  or  is  covered  by  existing  contracts, 
and  has  been  or  is  to  be  applied  to  excavatiou  in  Middle  Neebish,  except 
a  comparatively  small  amount  expended  in  surveys  and  examinations 
at  Sugar  Island  Rapids,  and  in  surveys  and  excavations  at  Sailor's  En- 
campment. 

The  work  is  progressing  well,  and  with  ample  appropriations  could 
be  pushed  with  great  energy.  The  length  of  the  route  is  sufficient  to 
admit  of  the  use  of  a  very  extensive  plant,  and  bearing  in  mind  the 
fact  that  the  channel  is  not  available  until  the  whole  is  completed,  the 
appropriation  of  $500,000  for  the  fiscal  year  ending  June  30,  1890.  is 
strongly  urged. 


July  1,  1887,  amount  available  $152,540.29 

July  L  1888,  amount  expended  dnriDg  fiscal  year,  exclusive  of 

liabilities  outstanding  Jnlv  1, 18H7   $72, 005. 08 

July  1,  1888,  outstanding  liabilities   6,941.77 

Jcfv  1,  1888,  amount  covered  by  existing  contracts   73, 503. 44 

  152,540.29 


Amount  appropriated  by  act  of  August  11,  1888    500,000.00 


(Amount  (estimated)  required  for  completion  of  existing  project  1,684,115.00 
Amount  that  can  be  profitably  expended  in  the  fiscal  year  ending  June 
:>0,  1*90    500,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
I    harbor  acts  of  I860  and  1807. 

(See  Appendix  J  J  4.) 

5.  Harbor  at  Cheboygan,  Michigan. — Prior  to  undertaking  any  im- 
provement at  this  harbor  only  6£  to  7  feet  of  water  could  be  earned 
across  the  bar  at  the  mouth  of  Cheboygan  River. 

The  original  project  for  the  improvement,  adopted  in  1871,  contem- 
plated dredging  a  channel  200  feet  wide  and  14  feet  deep  through  the 
bar,  aud  revetting  each  side  by  a  pile-pier.  Experience  gaiued  during 
the  progress  of  the  work  already  done  leads  to  the  belief  that  the  piers 
can  be  dispensed  with,  with  consequent  reduction  of  cost  to  the  extent 
of  about  one-half  the  original  estimate. 

Subsequent  moditicatious  of  the  project  were  made  until,  as  it  now 
stands,  it  provides  for  a  channel  of  15  feet  in  depth,  and  generally  of 
300  feet  in  width,  from  the  15-foot  curve  in  Straits  of  Mackinac  to  the 
State  Road  Bridge. 
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The  contract  in  force  at  the  date  of  the  annual  report  for  last  year 
resulted  in  much  greater  progress  than  had  been  expected,  and  when 
the  work  covered  by  it  was  completed  the  improvement  had  been  car 
ried  so  well  tip-stream  that  but  about  45,000  cubic  yards  remain  to  be 
removed  to  complete  the  channel  to  the  State  Road  Bridge,  the  limit  ol 
the  existing  project,  and  the  cost  was  entirely  paid  from  prior  appro- 
priations, leaving  the  appropriation  of  August  5,  1886,  uutouched. 

A  contract  has  been  made  for  the  remainder  of  the  required  excava- 
tion at  a  price  so  low  that  the  funds  available  will  suffice  to  pay  for  all 
that  is  proposed  at  present,  and  therefore  no  further  estimate  is  sub- 
mitted at  this  time.  It  is  feared,  however,  that  the  contractor  may  not 
be  able  to  do  the  work  at  the  price  of  his  contract,  and  that  failure  may 
result.  In  that  case  it  may  be  necessary  in  the  future  to  estimate  for 
further  appropriations. 

July  1,  1887,  amount  available  1   $19,291.20 

July  1,  1888,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  1887    $4,976.08 

July  1,  1888,  amount  covered  by  existing  contracts   14,315. 12 

  19,291.20 

Amount  appropriated  by  act  of  August  11, 1888   15, 000. 00 

{Amount  (estimated)  required  for  completion  of  existing  project   70, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1890    15, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  I860  and  1807. 

(See  Appendix  J  J  5.) 

6.  Harbor  at  Thunder  Bay,  Michigan. — The  project  for  the  improve- 
ment of  this  harbor  was  adopted  in  1876,  the  object  being  to  obtain  an 
entrance  channel  from  the  bay  into  the  river  of  navigable  width  and  of 
not  less  than  13  feet  in  depth.  The  project  was  subsequently  modified 
to  such  extent  as  to  provide  for  a  depth  of  14  feet. 

This  had  been  practically  accomplished  at  the  date  of  the  Annual 
lteport  for  1884.  It  was  then  stated  that  the  improvement  was  of  such 
a  character  that  it  would  require  attention  from  time  to  time,  and  it 
was  recommended  that  a  sufficient  appropriation  be  made  to  render 
available  the  sum  of  $10,000  for  use  when  it  should  be  wanted.  This 
was  not  done,  however,  and  the  matter  has  remained  in  abeyance- 
•  Recent  complaints  of  insufficiency  of  water  arise  from  these  causes: 

(1)  Deterioration  of  depth  (due  to  deposits). 

(2)  A  low  stage  of  water  in  Lake  Huron. 

(3)  The  general  use  of  larger  vessels. 

It  is  estimated  that  to  fully  restore  the  14-foot  chanuel  will  require 
an  additional  appropriation  of  $5,489.09,  thus  making  available  the 
sum  of  $10,000. 

The  commerce  of  the  harbor  last  season,  a«  reported  by  the  deputy 
collector  of  customs,  amounted  to  750,000  tons,  having  a  valne  of 
$5,267,000.  A  demand  for  a  16-foot  navigation  has  arisen  in  conse- 
queuce,  and  is  well  worthy  of  consideration.  It  is  therefore  recom- 
mended that  the  additional  sum  of  $30,000  be  appropriated  for  the 
latter  purpose,  thus  making  the  entire  sum  available  $34,bl0.91,  all  of 
which  can  be  profitably  expended  in  one  year. 


July  1, 1887,  amount  available   $4, 525. 07 

July  1, 188s,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1, 1887   14.16 


July  1,  1888,  balauce  available   4,51U.yi 
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f  Amount  (estimated)  required  for  completion  of  proposed  project  $30,000.  00 

)  Amount  tbat  can  be  profitably  expended  iu  fiscal  year  ending  June  30, 181W   30, 000. 00 
\  Submitted  in  compliance  with  requirements  of  sections of  river  and 
I    harbor  acts  of  1&66  and  18t>7. 

(See  Appendix  J  J  6.) 

7.  Harbor  at  Au  Sable,  Michigan. — The  present  project  for  the  im- 
provement of  this  harbor  was  adopted  in  1S06,  and  modified  in  1879, 
the  object  being  to  obtain  a  channel  of  not  less  than  10  feet  in  depth 
for  a  width  of  100  feet  from  the  lake  to  the  State  Road  Bridge  at  Au 
Sable. 

The  attempts  to  improve  this  harbor  have  not  been  as  successful  as 
had  been  hoped,  and  it  does  not  appear  practicable  to  make  any  per- 
manent improvement  at  a  cost  commensurate  with  the  advantages  to 
be  gained.  Therefore  no  estimate  is  submitted  for  a  further  appropria- 
tion at  this  time. 


Jaly  1,  1887,  amount  available   $4, 8G1. 53 

July  1,  18*48,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,  1887   15. 76 


Jaly  1,  1888,  balance  available   4, 845. 77 

(See  Appendix  J  J  7.) 


8.  Saginaw  River,  Michigan. — The  present  project  aims  to  secure  a 
channel  200  feet  wide,  14  feet  deep,  from  Saginaw  Bay  to  Bay  City,  and 
12  feet  deep  thence  to  the  head  of  navigation  in  Saginaw  River,  a  total 
distance  of  about  23  miles. 

By  the  river  and  harbor  act  of  August  5, 1880,  the  improvement  of  the 
west  channel  of  Saginaw  River,  along  West  Bay  City,  was  added  to  the 
original  project. 

The  8  a  me  act  appropriated  the  sum  of  $33,750  for  "continuing  im- 
provement, •  •  •  of  which  $10,875  are  to  be  used  above  Bay  City, 
and  $5,000  in  improving  the  west  channel  along  West  Bay  City." 

The  works  reported  in  progress  last  year  were  all  carried  as  far  as 
practicable  with  the  funds  available. 

Above  Bay  City. — Repairs  of  beam-wall  and  revetment  at  Carrollton 
for  a  total  linear  distance  of  4,239  feet,  involving  the  drawing  and  re- 
driving  of  242  old  piles,  driving  817  new  piles,  and  the  use  of  325 
cords  mill  edgings  for  filling;  total  expenditures  during  fiscal  vear 
$10,410.29. 

Opposite  and  below  Bay  City. — Operations  were  confined  to  dredging 
on  the  bar  at  the  mouth  of  the  river,  resulting  in  the  removal  of  18,477 
cubic  yards  of  material  at  a  cost  of  $8,222.26. 

West  Channel  along  West  Bay  City. — A  channel  1,830  feet  long,  12  feet 
deep,  and  25  feet  wide,  was  dredged  along  the  west  line  of  the  proposed 
channel  below  the  "Cincinnati  Mill"  dock  and  in  front  of  Davidson's 
fihip- yard.  In  addition  the  shoal  immediately  above  the  Portsmouth 
Bridge  was  almost  entirely  removed.  The  total  excavation  amounted 
to  12,520  cubic  yards  at  a  total  cost  of  $3,756. 

The  available  fundsare  practically  exhausted.  The  interests  involved 
are  go  large  as  to  justify  the  most  extensive  operations,  and  the  length 
of  the  chaunel  (nearly  23  miles)  is  such  that  they  can  be  readily  carried 
on  without  interfering  with  each  other. 

The  estimate  covers  $157,050,  which  includes  820,000  for  the  West 
Chaunel  along  Wrest  Bay  City,  which  forms  no  part  of  the  original  proj- 
ect The  amount  of  the  estimate  applicable  to  the  original  project  is 
therefore  $137,050. 
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July  1, 1867,  amount  available  $526, 352. 12 

July  1,  18e8,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,1887   25, 277. 99 


July  1, 1888,  balance  available   1 , 074  13 

Amount  appropriated  by  act  of  August  11, 1888   65, 000. 00 


Amount  available  for  fiscal  year  ending  June  30, 1889    66, 074. 13 


'Amount  (estimated)  required  for  completion  of  existing  project   272, 250. 00 

<  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1890  137, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
,    harbor  acts  of  1866  and  1867. 

(See  Appendix  J  J  8.) 

9.  Earbor  of  Refuge  at  Sand  Beach,  Lake  Huron,  Michigan.— The  present 
project  for  this  improvement  was  adopted  in  1873.  It  consists  of  a 
breakwater  constructed  of  timber  cribs  filled  with  stone,  inclosing  an 
area  which  is  to  be  deepened  by  dredging  where  necessary. 

Its  object  is  to  afford  a  harbor  of  refuge  to  vessels  engaged  in  the 
navigation  of  the  northern  and  northwestern  lakes  when  caught  in 
heavy  weather  near  the  dangerous  Pointe  aux  Barques,  the  southerly 
headland  of  the  mouth  of  Saginaw  Bay.  Prior  to  1876  vessels  so  caught 
were  compelled  to  run  a  distance  of  60  miles  to  find  refuge  in  Saint 
Clair  Kiver;  after  the  subsidence  of  the  gale  those  upward  bound  had 
to  work  their  way  back  again.  Few  improvements  have  resulted  in 
greater  beuefit  to  the  lake  commerce,  as  is  fully  shown  by  the  infre- 
quency  of  disasters  in  the  vicinity  siuce  it  became  available. 

The  estimate  of  the  probable  cost  of  the  Improvement  was  $1,442,500. 
The  sum  of  $1,050,000  has  been  appropriated  for  the  work,  but  of  this 
amounts  aggregating  $75,000  have  been  expended  for  operating  the 
harbor  and  for  repairs  rendered  necessary  by  extraordinary  circum- 
stances, etc.,  noue  of  which  were  contemplated  when  the  original  esti- 
mate was  made,  so  that  the  amount  actually  applied  in  accordance  with 
the  original  project  has  been  about  $975,000. 

If  sufficient  in  amount,  the  next  appropriation  should  be  expended 
in  beginning1  the  construction  of  a  permanent  superstructure,  for  cur- 
rent repairs,  for  custody  and  control  of  the  harbor  for  one  year,  and  for 
dredging  iu  and  about.the  harbor. 

July  1,  1887,  amount  available  $35,575.60 

July  1,  1888,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  1887  $19,766.35 

July  1,  1888,  outstanding  liabilities   4,397.31 

July  1,  1888,  amount  covered  by  existing  contracts   11,411,94 

  35,575.60 

Amount  appropriated  by  act  of  August  11,  1888   70, 000. 00 

f  Amount  (estimated)  required  for  completion  of  existing  project   58, 000. 00 

I  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1890  58, 000. 00 
\  Submitted  iu  compliance  with  requirements  of  sections  2  of  river  and 
I    harbor  acts  of  1866  and  1867. 

(See  Appendix  J  J  9.) 

10.  Mouth  of  Black  River,  Michigan.— To  comply  with  the  requirements 
of  the  river  and  harbor  act  of  August  5, 1886,  a  preliminary  examina- 
tion, a  survey  being  unnecessary,  was  made  of  the  above,  and  the  report 
thereon  is  printed  in  the  Report  of  the  Chief  of  Engineers  for  1887  as 
Appendix  K  K  22. 

The  improvement  proposed  is  the  removal  by  dredging  of  all  material 
at  the  mouth  of  the  river  above  the  uniform  depth  of  17  feet,  at  an 
estimated  cost  of  $59,300. 
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Under  previous  appropriations,  the  last  made  in  1870,  aggregating 
$56,500,  the  shoal  was  removed  to  a  depth  of  1G  feet. 

The  river  and  harbor  act  of  August  11, 1888,  appropriates  $10,000  for 
the  work,  and  a  further  sum  of  $20,000  may  be  profitably  expended  in 
continuing  it  during  the  fiscal  year  ending  June  30,  1890. 

Amount  appropriated  by  act  of  August  11,  1888   $10, 000. 00 

{Amount  (estimated)  required  for  completion  of  existing  project   59, 300. 00 

Amount  t  bateau  be  profitably  expended  in  fiscal  year  ending  June  30, 1890   20, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1805  and  1807. 

11.  Clinton  River y  Michigan. — In  1870  the  channel  over  the  bar  at  the 
entrance  to  this  river  afforded  a  depth  of  only  3J  feet,  whilst  the  depth 
in  the  river  some  distance  above  the  bar  was  10  feet. 

The  present  project  for  improvement  was  adopted  in  1870  and  modi- 
fied in  1880.  It  aims  to  obtain  an  entrance  chaunel  of  8  feet.  This  was 
practically  accomplished  in  1882. 

In  a  report  of  January,  1885,  of  the  results  of  a  survey  made  to  com- 
ply with  provisions  of  the  river  and  harbor  act  of  1884,  a  modification 
of  the  existing  project  was  proposed  by  the  officer  in  charge,  involving 
the  straightening  of  the  channel  of  the  river  at  Shoemaker's  Bend,  and 
minor  improvements  elsewhere,  at  a  cost  of  $33,000 

This  rei>ort  was  transmitted  to  Congress  February  11,  1885,  and  the 
river  and  harbor  act  of  August  5,  1880,  appropriated  $0,000  for  continu- 
ing the  improvement. 

This  amount  being  too  small  to  accomplish  anything  at  the  mouth  of 
the  river  and  at  Shoemaker's  Bend  has  not  been  expended,  and  is  held 
to  await  future  action  of  Congress. 

Meanwhile  an  unusually  low  stage  of  water  has  occurred,  resulting  in 
great  difficulty  in  navigating  the  river.  Consequently,  urgent  demaud 
was  made  for  temporary  relief,  and  the  expenditure  of  $2,500  in  dredg- 
ing for  the  pnrpose  has  beeu  authorized,  and  the  work  is  now  in  progress. 
This  will  reduce  the  amount  available  for  the  existing  project  to  $3,500, 
to  which  adding  the  $10,000  appropriated  by  act  of  August  11,  1888, 
leaves  a  balance  of  $19,500  yet  to  be  provided. 

July  1,  1887,  amount  available   $0,000. 00 

July  1,  1888,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  I,  188?   $81.  88 

Jaly  1,  1888,  outstanding  liabilities   tilo.  :>() 

July  1,  1888,  amount  covered  by  existing  coutracts   1, 807. 68 

  2,500.00 

July  1,  1888,  balance  available   3, 500. 00 

Amount  appropriated  by  act  of  August  11,  1888   10, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1889    13.  ',00. 00 

f  Amount  (estimated)  required  for  completion  of  existing  project   10,  A\lG.  00 

'  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30,  ldUO  19,500.  00 
I  Submitted  in  compliance  with  requirements  of  sections  2  of  river  aud 
I    harbor  acts  of  1866  and  1867. 

(See  Appendix  J  J  12.) 

12.  Saint  Clair  Flats  Canal,  Michigan. — This  canal  was  projected  in 
1SCC,  with  a  view  to  obtaining  a  straight  channel  13  feet  deep  and  300 
feet  wide  across  Saint  Clair  Flats,  the  channel  being  bounded  on  each 
side  by  a  dike  7,221  feet  long,  or  an  aggregate  of  14,442  feet. 

These  dikes  consist  of  timber  cribs  resting  upon  piles  driven  into  the 
original  bottom  of  the  shoal,  the  crib-pockets  being  tilled  with  material 
dredged  from  the  channel.  To  maintaiu  a  channel  bank  a  siugle  row 
of  sheet-piling  was  driven  along  the  channel-face  of  the  cribs  previous 
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to  drodging.   The  lake-sides  of  the  dikes  were  protected  from  wave 
action  l>y  shorter  sheet-piling. 

In  1873  the  channel  was  deepened  to  16  feet  by  dredgiug  for  a  widtH 
of  100  feet  on  each  side  of  the  axis  of  the  canal,  or  a  width  of  UO0  feet  in 
all,  being  thus  limited  by  the  fact  that  the  sheet-piling:,  intended  for  a 
depth  of  13  feet,  have  not  sufficient  penetration  to  admit  of  dredging  to 
1(1  feet  for  the  full  width  of  300  feet.  Moreover,  the  single  row  of  sheet- 
piling  is  insufficient  to  prevent  the  leakage  of  the  dike  material  througU 
it  into  the  channel,  and  it  is  necessary  to  re-enforce  it  with  a  double  row, 
giving  them,  however,  sufficient  penetration  to  admit  of  subsequent 
dredging  to  a  depth  of  120  feet. 

The  entire  timber  superstructure  is  much  decayed,  aud  should  be  re- 
newed as  soon  as  possible.  Its  condition  has  been  duly  reported  in  the 
Annual  Keports  for  the  last  four  or  five  years,  and  the  conditiou  be- 
comes worse  with  each  succeeding  year.  It  has  now  been  iu  place  for 
an  average  of  about  twenty  years. 

The  present  project  for  improving  the  canal  contemplates  driving  a 
double  row  of  sheet-piling  to  a  depth  of  26  feet  along  the  chanuel-fa<xi 
of  each  dike,  dredging  the  area  between  them  to  a  depth  of  lit)  feet,  con- 
tinuing the  channel  above  and  below  the  canal  to  the  same  depth  iu 
river  and  lake,  aud  rebuilding  the  wooden  superstructure. 

The  cost  of  the  work  indicated,  exclusive  of  dredging,  is  estimated  a  r 
$200,000,  an  increase  of  nearly  33  per  cent,  upon  the  estimate  submitted 
in  18S,r>.  This  increase  arises  from  the  continued  increase  in  the  price 
of  labor  and  materials,  especially  of  timber,  which  forms  so  large  a  por 
tion  of  the  latter.  It  is  probable  that,  for  the  reason  stated,  this  esti- 
mate will  have  to  be  increased  from  time  to  time,  depending  upon  the 
extent  of  the  delay. 

Ily  the  river  ami  harbor  act  of  August  5, 18S6,  the  sum  of  $18,750  was 
appropriated  for  cont  inuiug  the  improvement.  This  has  been  expended 
iu  the  construction  of  2,441)  linear  feet  of  re-enforcing  sheet-piling. 

July  1,  IW,  nmonnt  available  $ie,f>53.£»4 

July  1,  lsHH,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  I,  1887   1M1QM 

July  1, 1888,  balance  available   139.  70 

Amount  appropriated  by  act  of  August  11,  1888   75,000.00 

Amount  available  for  fiscal  year  ending  June  30,  1889   75, 139.  70 

{Amount  (estimated)  required  for  completion  of  existing  project   181,250.  00 

Amount  that  can  bo  profitably  expended  iu  fiscal  year  ending  Juno  30, 1890  100, 000.  00 
Submitted  in  compliance  with  requirements  of  sections  %l  of  river  and 
hurbor  acts  of  18bX)  and  1807. 

(See  Appendix  J  J  13.) 

13.  Operating  and  care  of  Saint  Clair  Flats  Canal,  Michigan. — The 
canal  is  in  immediate  charge  of  a  custodian,  who  also  acts  as  inspector 
whenever  any  work  is  in  progress. 

During  the  past  year  operations  were  limited  to  the  necessary  super- 
vision of  the  canal,  and  the  expenditures  to  the  custodian's  salary  of 
$1,500,  and  to  the  repairs  of  the  boat  bclouging  to  the  work,  amount 
ing  to  $10,  or  an  aggregate  of  $1,510. 

The  estimated  cost  of  operating  and  care  of  the  canal  for  the  fiscal 
year  ending  June  30,  1889,  is  as  follows: 

Halaryof  custodian     $1,500 

Current  repairs  and  contingencies,  which  can  neither  be  foreseen  nor  esti- 
mated for  in  detail,  to  include  a  fair  proportion  of  the  office  of  the  superin- 
tending engineer  at  Detroit     xcoo 
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LaU  of  which  is  provided  for  by  indefinite  appropriation  (section  4 
the  river  and  harbor  act  of  Jane  5,  1884). 

$5,000.00 


rant  required  for  fiscal  year  ending  Juno  30,   

ice  remaining  **in  band"  from  ailottneut  of  preceding  year,  exclu- 
sive of  outstanding  liabilities  


391.93 


dition.il  allotment  required  for  fiscal  year  ending  June  30,  ltiS9   4,  (>0H.  07 

balance  of  $4,500  remained  undrawn  from  the  allotment  for  the  fig- 
year  ending  June  30,  1888,  and  $7,000  for  the  fiscal  years  ending 
ne  30,  1886  and  1887. 

(See  Appendix  J  J  14.) 

14.  Grosse  Point  Channel,  Michigan. — Within  the  last  two  or  three 
Pfcars  a  good  deal  of  trouble  has  occurred  to  vessels  because  of  insufli- 
ncy  of  water  in  the  channel  off  Grosse  Point,  Mich.,  at  the  lower 
d  of  Lake  Saint  Clair  (head  of  Detroit  River).   The  improvement  of 
channel  has  always  formed  a  part  of  the  project  for  the  ameliora- 
in  of  the  general  navigation  of  the  Lakes,  and  now  that  the  use  of 
ssels  of  heavier  draught  has  become  so  common,  and  the  mishaps,  and 
bnseqoent  expense  and  delay  to  which  they  are  almost  daily  subjected 
■  this  place  have  become  so  great  a  burden,  the  work  of  improvement 
K>uld  be  no  longer  delayed. 

The  improvement  proposed  for  the  present  consists  in  dredging  the 
esent  channel  sufficiently  to  give  a  depth  of  10J  feet  for  a  width  of 
0  feet.  This  was  submitted  to  Congress  in  Senate  Ex.  Doc.  No.  82, 
ftieth  Congress,  first  session.  The  amount  of  material  to  be  removed 
make  such  a  channel  is  about  2,515,000  cubic  yards,  and  the  cost  is 
timated  at  $553,300,  and  an  estimate  of  $200,000  is  submitted  with 
hich  to  begin  the  work. 

The  tonnage  passing  this  point  amounts  to  about  20,000,000  per  year. 
I  The  act  of  August  11,  1888,  appropriated  $75,000  for  continuing  the 
provement  of  Saint  Clair  Flats  Ship  Canal,  with  a  proviso  that  all 
any  portion  of  which  may  be  expended  in  dredging  Grosse  Point 
■bannel. 

[Amount  (estimated)  required  for  completion  of  proposed  project  fcf>53,  300. 00 

|  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30,  1800  200, 000. 00 
[Submitted  in  compliance  with  requirements  of  sections  'J  of  river  and 
harbor  acts  of  lbOG  and  1807. 

|  (See  Appendix  J  J  15.) 

I  15.  Detroit  River,  Michigan. — Originally  the  channel  at  Lime  Kiln 
Crossing,  Detroit  River,  could  not  be  depended  upon  for  more  than  13 
fcet  of  water,  the  ordinary  depth  being  much  affected  by  the  direction 
p  the  wind. 

As  originally  projected  in  1874,  the  improvement  at  this  point  was  to 
mitt  of  a  curved  channel  300  feet  wide,  with  a  uniform  depth  of  20 
t,  and  the  original  estimate  was  based  upon  this  project. 
[  In  1883  it  was  determined  to  so  modify  the  project  as  to  secure  a 
straight  channel,  the  least  width  of  which  should  be  300  feet,  with  a 
Ibtnewhat  greater  width  at  each  end,  utilizing  the  work  already  done. 
I  In  1886  this  was  further  modified  to  the  end  that  the  width  of  the 
nannel  should  be  increased  to 400  feet  by  removing  au  additional  width 
if  100  feet  from  the  western  (American)  side. 

From  the  beginning  of  the  fiscal  year  operations  were  energetically 
prosecuted  until  September  15, 1887,  when  they  were  suspended  because 
if  the  exhaustion  of  the  available  funds. 

The  progress  proposed  to  be  made  with  the  appropriation  of  August 
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5,  1886,  lias  been  fully  .accomplished.  About  seven-twelfths  of  the  m 
terial  has  been  removed  from  the  additional  100  feet  in  width  require 
to  make  the  channel  400  feet  wide  according  to  the  project  of  188G. 

July  1, 1887,  amount  available   901. ' 

July  1, 1888,  amonut  expended  during  fiscal  year,  exclusive  of  liabilities 
outstandiug  July  1, 1887   8,830. 


July  1, 1888,  balance  available   1G*>. 

Amount  appropriated  by  act  of  August  11,  1888   130,  < 

Amount  available  for  fiscal  year  ending  Jtine  30, 1889   130,  GtiO.  i 

(See  Appendix  J  J  1G.) 

10.  Rouge  River,  Michigan,  at  its  junction  with  Detroit  River  and  u 
the  river  as  far  as  the  bridge  of  Saint  Louis  and  Wabash  Railroad. — Th 
is  a  new  work.  In  compliance  with  the  requirements  of  the  river  an 
harbor  act  of  August  5,  1886,  a  preliminary  examination  and  survt- 
were  made  of  Rouge  River,  and  the  report  thereon  is  printed  in  the  Ii< 
port  of  the  Chief  of  Engineers  for  1887  as  Appendix  K  K  21  (p;i£ 
2275). 

The  proposed  improvement  contemplates  the  forming  of  a  channel  1 
feet  deep  and  240  feet  wide  at  mouth  of  the  river  and  for  a  distance  c 
800  feet  above  and  then  decreasing  to  100  feet  in  width  to  the  briil^ 
of  the  Saint  Louis  and  Wabash  Railroad,  at  an  estimated  cost  <j 
$31,690.39. 

The  river  and  harbor  act  of  August  11, 1888,  appropriates  $10,000  to 
the  work,  and  $10,000  may  be  profitably  expended  in  continuing  ittlur 
iug  the  tiscal  year  ending  June  30,  1890. 

Amount  appropriated  by  act  of  August  11, 1888   §10,  000.  0 

(  Amount  (estimated)  required  for  completion  of  existing  project   '21 ,  GtH>.  3 

i  Amount  that  can  be  profitably  expended  in  fiscal  yearending  June  30, 1890    10,  OOO.  0 
]  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
t    harbor  acts  of  1*06  and  1807. 

IMPROVEMENT  OF  HARBORS  ON  LAKE  ERIE,  WEST  OP  ERIE,  PKNN 
SVLVANIA — IMPROVEMENT  OF  SANDUSKY"  RIVER. 

Officer  in  charge,  Maj.  L.  Cooper  Overman,  Corps  of  Engineers. 

1.  Monroe  Harbor,  Michigan. — The  original  project  for  the  improve 
ment  of  this  harbor  was  adopted  in  1835,  when  Monroe  was  a  town  o 
considerable  importance,  and  when  the  navigable  waters  of  the  Uive 
Raisin  were  separated  from  the  waters  of  Lake  Erie  by  extensive  shoals 
It  provided  for  cutting  a  canal  between  the  river  and  the  lake,  4,000  fee 
long  and  10  feet  wide,  through  River  Raisin  Poiut,  and  protecting  th< 
entrance  into  the  lake  by  parallel  piers,  the  object  being  to  afford  i 
channel  of  entrance  of  navigable  width,  with  a  depth  of  10  feet.  Worl 
was  commenced  in  1835  and  has  beeu  continued  from  time  to  time  siuct 
that  date. 

At  the  close  of  the  last  fiscal  year  there  was  a  fair  channel  with  j 
least  depth  of  8  feet,  up  to  a  point  below  Monroe  where  rock  botton 
exists,  which  is  deemed  sufficient  for  the  present  commerce  of  the  port 

During  the  mouth  of  July,  1887,  the  sum  of  $371.94  was  expended  in 
repairs  iu  accordance  with  terms  of  the  appropriation,  being  the  balance 
of  funds  on  hand.  No  other  work  was  done  during  balance  of  the  fiscal 
year. 

The  total  amount  appropriated  for  this  harbor  has  been  $215,515.27 
If  the  harbor  is  to  be  kept  up  there  is  need  of  extensive  repairs  t< 
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piers  ami  canal  revetment,  in  order  to  prevent  their  ultimate  destruc- 
tion.  These  are  estimated  to  cost  $20,000. 

Amouut  appropriated  by  act  of  August  11, 1886   $5, 000.  00 

Awonnt  (estimated  )require<l  for  completion  of  existing  project  and  repairs  21, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30,ldU0   10,000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  lb66  and  1867. 

(See  Appendix  K  K  1.) 

2.  Toledo  Harbor,  Ohio. — The  original  project  provided  for  making 
the  existing  channel  200  feet  wide  and  12  feet  deep  through  Maumee 
Bay,  and  this  was  amended  from  time  to  time,  resulting  in  the  adoption 
of  the  present  project,  which  provides  for  a  width  of  200  feet  at  bottom 
and  a  depth  of  16  feet  at  low  water  between  the  city  of  Toledo  and  deep 
water  in  Lake  Erie. 

The  total  amount  appropriated  for  this  harbor  for  the  several  projects 
for  improving  the  natural  channel,  from  18G6  to  close  of  fiscal  year  end- 
ing June  30,  1888,  is  $714,046.71,  all  of  which  has  been  expended,  and 
has  resulted  in  obtaining  a  15^-foot  channel  where  before  there  was  a- 
narrow,  intricate  channel  with  but  11  feet  depth. 

The  act  of  August  5, 1886,  appropriated  for  "  continuing  the  improve- 
ment of  Maumee  River  by  a  straight  channel  along  such  line  as  may 
be  approved  by  the  Secretary  of  War.  $112,500;  and  the  balance  of 
the  $25,000  heretofore  appropriated  are  hereby  made  available  for  clear- 
ing the  old  channel." 

The  balance  then  available  amounted  to  $9,632.61.  A  contract  was 
made  for  dredging  to  the  extent  of  available  funds  for  clearing  the  old 
channel.  This  was  completed  in  May,  1887,  only  *  45,397  cubic  yards 
were  removed.  This  quantity  did  not  restore  the  natural  channel  to  its 
condition  as  at  close  of  1885,  as  the  annual  fill  exceeds  50,000  cubic 
yards. 

The  estimated  cost  of  the  present  project  for  the  natural  channel  was 
£370,000,  of  which  amount  there  has  been  appropriated  $519,346.91. 
The  balance  of  $50,000  yet  required  will  not  complete  the  project  as 
originally  estimated,  owing  to  the  time  consumed  in  doing  the  work  for 
want  of  adequate  appropriation ;  the  annual  removal  of  the  deposits  of 
mh  winter  and  spring  repeated  for  thirteen  years,  and  other  necessary 
expeuses,  having  absorbed  at  least  $100,000  of  the  original  estimate.  It 
will  therefore  require  at  least  $100,000  to  complete  the  deepening  and 
widening  of  the  natural  channel  between  Toledo  and  16  feet  of  water 
m  Lake  Erie,  after  which  an  annual  expenditure  of  about  $20,000  will 
be  needed  to  maintain  the  dredged  chanuel  through  the  open  bay,  or 
until  the  straight  channel  improvement  is  completed. 

The  act  of  July  5,  1884,  appropriated  $25,000  to  commence  the  work 
ftf  making  a  straight  chanuel  for  the  Maumee  River  from  its  mouth  to 
Lake  Erie. 

The  sum  of  $15,367.39  was  expended  in  dredging  along  a  line  desig- 
nated by  this  act  of  Congress,  but  subsequently  abandoned. 

To  comply  with  the  requirements  of  the  act  of  August  5,  1886,  addi- 
tional examinations  became  necessary  to  determine  the  line  to  be  recom- 
mended for  approval  of  the  Secretary  of  War.  These  were  made  and 
the  report  of  the  officer  in  charge  thereon  was  referred  to  a  Board  of 
Kugineer  ( )rlicers  for  consideration.  The  Board  adopted  a  line  different 
frwo  all  others  previously  selected,  which  was  approved  by  the  Secre- 
tory of  War,  April  27,  1887. 

A  project  for  the  expenditure  of  the  appropriation  of  1886,  in  accord- 
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apce  with  this  report  of  the  Board  of  Engineers,  was  adopted,  and  con- 
tracts were  made  for  dredging  about  750,000  cubic  yards  along  the  pro- 
jected straight  chaunel. 

Work  has  been  carried  on  under  these  contracts  during  the  fiscal  year. 
About  428,013  cubic  yards  of  material  have  been  excavated  and  re- 
moved from  along  a  section  of  the  line  of  proposed  straight  channel, 
but  the  small  amount  of  work  doue,  as  compared  with  the  entire  project, 
is  of  no  avail. 

There  have  been  two  appropriations  for  straight  channel,  amounting 
to  $137,500,  of  which  $84,730.20,  including  outstanding  liabilities,  has 
been  expended  to  June  30,  1888  (on  two  Hues),  and  $9,632.61  trans- 
ferred to  u  old  channel." 

Straight  channel. 

July  1, 1887,  amount  available   $109, 178.65 

July  I,  1888,  amount  expended  during  fiscal  year,  exclusive 

of  liabilities  outstanding  July  1,  18ri7  $49,517.89 

July  1,  188-t,  outstanding  liabilities   1(5,237.87 

July  1,  1888,  amount  covered  by  existing  contracts   42,400.00 

 108, 155. 76 

July  L,  1888,  balance  available   1,022.89 

Amount  appropriated  by  act  of  August  11,  1888   150,000.00 

Amount  available  for  fiscal  year  ending  Juue  30,  1889   151,022.89 

f  Amount  (estimated)  required  for  completion  of  existing  project   1,262,500.00 

Amount  that  can  be  prolitablv  expended  in  fiscal  vear  ending  June  30, 

4     1890    250, 000. 00 

j  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

Old  channel. 

Amount  appropriated  by  act  of  August  11,  1888  .   $5,000.00 


S 


Amount  that  can  profitably  he  expended  in  fiscal  yeareudiug  June  30, 1890  5,000.00 
Submitted  in  compliance  with  requirements  of  mictions  2  of  river  and 
harbor  acts  of  1866  and  1 867. 

(See  Appendix  K  K  2.) 

3.  Port  Clinton  Harbor,  Ohio. — In  1870  the  channel  at  the  entrance 
was  narrow  aud  intricate,  with  a  depth  of  only  5  feet. 

The  present  project,  adopted  in  1875,  provides  for  a  pile  revetment 
from  the  north  shore  of  the  Portage  River,  opposite  the  town,  067  feet 
into  the  lake,  and  two  pile-piers,  200  feet  apart,  of  an  aggregate  length 
of  4,100  feet,  extending  to  the  depth  of  10  feet  in  the  lake,  with  a  view 
of  maintaining  a  depth  of  0  feet  between  them. 

The  act  of  August  5,  188G,  appropriated  $J,000  for  "repairs  of  exist- 
ing works,"  aud  at  the  close  of  the  .year  1887  had  been  expended  in 
making  the  most  urgent  of  the  repairs.  Considerable  repairs  are  still 
required  and  dredging  also  is  badly  needed. 

The  total  amount  appropriated  for  this  harbor  to  the  close  of  the 
fiscal  year  ending  June  30, 1888,  has  been  $48,000,  all  of  which  has  been 
expended,  aud  has  resulted  in  obtaining  a  depth  of  8  feet  from  the  lake 
to  the  towu.    The  proposed  improvement  is  only  about  one-half  finished. 

July  1,  1887,  amount  available   $1,960.66 

July  1,  1888,  amount  expended  during  tiseal  year,  exclusivo  of  liahilities 
outstanding  July  1 ,  1887   1, 960. 66 

Amount  appropriated  by  act  of  August  11,  1888   f».  000. 00 
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(Amount  (estimated)  required  for  completion  of  existing  project  $37,000.00 

Araoun  1 1  hat  can  bo  profitably  expended  in  fiscal  year  ending  Juno  30, 1890   10, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
hart>or  acts  of  1866  and  1867. 

(See  Appeudix  K  K  3.) 

I  Sandusky  City  Harbor,  Ohio. — The  original  depth  in  the  channel 
through  tbe  outer  bar  was  10  feet,  and  greatest  depth  in  the  bay  about 

12  feet. 

The  project  adopted  in  1S80  provides  for  a  channel  through  the  outer 
bar  ami  through  the  bay  200  feet  wide,  and  parallel  to  the  city  docks 
loo  feet  wide,  the  whole  to  be  15  feet  deep. 

An  increased  depth  of  16  feet  at  low  water  in  the  old  channel  is  rec- 
oiuaieiided  for  this  harbor  by  the  officer  in  charge,  on  account  of  the 
increased  size  of  vessels  navigating  the  lakes.  The  estimated  cost  of 
this  extra  depth  is  $01,000. 

A  project  for  "a  straight  channel"  for  this  harbor,  extending  from 
The  east  end  of  the  dock  channel  to  the  north  end  of  Cedar  Point,  has 
received  the  sanction  of  Congress.  This  will  materially  shorten  and 
improve  the  existing  entrance.  The  estimated  cost  is  $90,712,  an  in- 
crease of  only  $46,712  over  the  estimate  for  the  project  of  1880  as  re- 
vised to  give  16  feet  depth. 

Under  the  appropriation  of  August  5,  1886,  a  contract  was  made  for 
dredging  to  the  extent  of  the  available  funds.  Work  was  commenced 
Sa  November,  1886,  and  was  being  continued  at  the  close  of  the  fiscal 
year  with  but  little  progress  by  the  contractor;  17,036  cubic  yards  of 
material  were  removed  from  the  channel,  which  restored  it  to  a  condi- 
tion similar  to  that  at  close  of  1887. 

An  annual  removal  of  at  least  10,000  cubic  yards  is  necessary  to 
Bain  tain  the  unfinished  channel,  after  which  the  additional  dredging 
•i:u  be  applied  toward  the  completion  of  the  channel  to  200  feet  in 
«iuth  and  15  feet  in  depth. 

The  appropriation  asked  will  complete  the  project  of  1880,  but  not 
the  revised  project  for  increased  depth.  • 

At  the  close  of  the  fiscal  year  ended  June  30,  1888,  the  sum  of 
?2<>3,7 15.47,  exclusive  of  outside  liabilities  and  existing  contracts,  had 
'  expended  on  this  harbor,  resulting  in  a  channel  through  the  outer 
taraboat  150  feet  wide,  having  a  depth  of  about  15  feet,  in  which  for 
I  width  of  50  feet  there  was  a  depth  of  16£  feet,  and  through  the  bay 
opto  a  point  50  feet  from 'the  line  of  docks  a  width  of  150  feet  and 
*pth  of  about  U£  feet. 

-x'j  1,  18*7,  amount  available   $12,337.34 

J-wj  1.  1868,  amount  expended  during  fiscal  year,  exclusive  of 

labilities  outstanding  July  1.  1887   $5, 972.  Hi 

■My  I,  outstanding  liabilities   2,565.40 

My  1,  1686,  amount  covered  by  existing  contracts   3, 150. 00 

  11,688.21 



1.  balauce  available   649.  13 

:>*int  appropriated  by  act  of  August  11, 1888   40,000. 00 

i:a.wnt  available  for  fiscal  year  ending  June  30, 1889   40, 649. 13 

Amount  (estimated)  requirod  for  completion  of  existing  project   67, 000.  (JO 

Amount  t>bat  can  bo  profitably  expended  in  fiscal  year  ending  J  uue  30, 1890  45,000.00 

j  vjl.mitted  in  compliance  with  requirements  of  sections  2  of  river  and 

I  harbor  acts  of  1«66  and  1867. 

(See  Appendix  K  K  4.)  . 

Sandusky  River,  Ohio.— The  present  project,  which  was  based  ou  a 
wrvey  made  in  compliance  with  the  river  and  harbor  act  of  1880,  pro- 
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vides  for  opening  a  channel  100  feet  wide  and  9  feet  deep  between  tbe 
town  of  Fremont  and  the  depth  of  0  feet  in  Sandusky  Bay,  at  an  esti- 
mated C08t  of  $44,000. 

During  the  years  1SG7  and  1872  the  sum  of  $30,000  was  expended  in 
opening  a  navigable  channel  with  a  depth  of  8  feet  from  Sandusky  Bay 
to  Fremont,  a  distance  of  17  miles.  Since  1872  the  cuts  then  made 
through  the  various  bars  have  filled  up. 

At  the  close  of  the  fiscal  year  ending  June  30,  1883,  the  sum  of  $21,500 
had  been  appropriated  for  the  present  project,  of  which  amount 
$20,871.53  have  been  expended  ;  and  there  was  at  the  close  of  the  season 
of  1883  a  good  channel,  with  least  depth  of  9.  feet,  from  Fremont,  the 
head  of  navigation,  to  the  lake.  The  last  appropriation  for  this  river 
was  that  of  August  2,  1882. 

The  balance  on  hand,  viz,  $628.47,  was  too  small  to  attempt  any  fur- 
ther work  last  season. 

Up  to  the  present  date  $51,500  has  been  appropriated  for  this  river, 
of  which  sum  $50,871.53  has  been  expended. 

July  1,  1887,  amount  available   $628.47 

July  1,  1888,  balance  available   628. 47 


\ 


Amount  (est  imated)  required  for  completion  of  existing  project   22,  500. 00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
barbor  acts  of  1866  and  1867. 

(See  Appendix  K  K  5.) 

6.  Huron  Harbor,  Ohio. — At  the  close  of  the  fiscal  year  ending  June 
30, 1887,  there  was  a  good  channel  through  the  outer  bar  with  a  depth  of 
HJA  feet,  and  between  the  piers  with  a  depth  of  from  10  to  17  feet.  The 
superstructure  of  both  piers,  except  where  repaired  in  1884  and  1880, 
was  in  a  decayed  condition  and  needed  immediate  renewal. 

The  heavy  gales  of  the  springs  of  1885, 1880,  1887,  and  18S8  did  con- 
siderable damage  to  the  piers  and  to  the  beaches,  so  that  a  breach  was 
made  at  the  inner  end  of  cast  pier  near  the  shore.  Extensive  aud  im- 
mediate repairs  are  much  needed. 

Up  to  the  end  of  the  fiscal  year  the  sum  of  $117,273.71  has  been  ap- 
propriated tor  this  harbor,  all  of  which  has  been  expended,  including 
the  last  appropriation,  that  of  August  5,  1886. 

A  good  channel,  with  least  depth  of  14  feet,  had  been  obtaiued,  until 
piers  became  dilapidated,  where  originally  there  was  a  sand  bar  dry  at 
low  water. 

The  estimated  cost  of  renewing  the  superstructure  of  the  piers  is 
$22,000;  $13,500  has  been  appropriated.  Repairs  in  addition  to  those 
contemplated  when  the  estimate  was  submitted  have  been  made  neces- 
sary by  the  storms  of  1884,  1885,  1886,  1887,' and  1888,  and  the  amount 
asked  for  to  completely  renew  the  piers  has  been  correspondingly  in- 
creased. 

Amount  appropriated  by  act  of  August  11,  1888   $6, 000. 00 


(  Amouut  (estimated)  required  for  completion  of  existing  project  and  re- 
pairs  12,000.00 

Amount  that  can  bcprotitably  expended  infiscal  yearcndingJune30, 1890  12,000.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

I    harbor  acts  of  1866  and  1867. 

(See  Appendix  K  K  6.) 

7.  Vermillion  Harbor,  Ohio. — Before  improvement  the  mouth  of  the 
Vermillion  River  was  closed  by  a  sand  bar,*  upon  which  there  was  a 
depth  of  less  than  2  feet;  the  original  project  consisted  of  parallel  piers 
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running  out  into  the  lake  from  each  side  of  the  mouth  of  the  river,  in 
in  order  to  secure  a  depth  of  10  feet.  This  project  has  been  amended 
from  time  to  time,  and  now  provides  for  a  depth  of  14  feet. 

In  1873  the  channel  was  about  70  feet  wide,  with  a  depth  of  about  12 
feet,  and  has  since  remained  nearly  permanent. 

The  act  of  August  5,  1836,  made  an  appropriation  of  $3,000  for  this 
harbor.  Only  partial  repairs  to  the  piers  could  bo  made  with  the  small 
amount  of  funds  available,  which  repairs  were  made  during  the  fall  of 
1886. 

At  the  close  of  the  fiscal  year  ending  June  30, 1883,  the  piers  were  in 
fair  condition;  the  depth  in  channel  was  about  the  same  as  at  close  of 
the  previous  fiscal  year.  The  amount  appropriated  to  close  of  fiscal 
year  ending  June  30,  1888,  has  been  $117,942.32,  all  of  which  sum  has 


been  expended. 

July  1,  1337,  amount  available   $308. 18 

July  1,  1688,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,  1887    308. 18 

Amount  appropriated  by  act  of  August  11,  1888   1, 000. 00 

i  Amount  (estimated)  required  for  completion  of  existing  project   11, 000. 00 

!  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(    harbor  acts  of  1866  and  1867. 

(See  Appendix  K  K  7.) 


8.  Black  River  Harbor,  Ohio. — The  present  project  for  the  improve- 
ment of  this  harbor  consists  of  parallel  piers  200  feet  apart,  running 
out  to  a  depth  of  16  feet  in  the  lake. 

Up  to  the  close  of  the  fiscal  year  ending  June  30, 1888,  there  had 
been  appropriated,  since  1826,  the  sum  of  $210,138.73,  all  of  which  has 
been  expended,  and  with  which  a  channel  with  least  depth  of  16  feet 
has  been  obtained  where  originally  there  was  but  3  feet  at  the  entrance. 

The  act  of  August  5, 1886,  appropriated  $  10,000  for  this  harbor.  A 
contract  was  at  once  made  for  the  dredging  necessary  to  remove  a  shoal 
that  had  formed  beyond  the  piers,  and  the  16-foot  channel  was  restored 
by  the  end  of  September,  1886.  The  repair  of  piers  under  contract 
was  beguu  in  November,  18S6,  and  at  the  end  of  August,  1887,  were 
finished  and  appropriation  exhausted.  The  piers  need  considerable 
renewal  of  superstructure. 

Nothing  has  been  accomplished  towards  the  extension  of  the  piers, 
which  is  the  most  important  work  when  funds  sufficient  shall  be  avail- 
able. 

The  unexpected  and  extra  repairs  made  and  to  be  made  at  this  har- 
bor will  increase  the  estimate  for  repairs,  and  the  renewal  and  the  pro- 
longing of  the  piers  will  cost  at  least  $12,000,  so  that  the  sum  of  $20,000 
is  still  needed  to  complete  the  existing  project. 


July  1,  1887,  amount  available   $3, 498. 99 

Jaly  1,  1888,  amount  expended  during  fiscal  year,  oxclusivo  of  liabilities 
outstanding  Jnly  1,  1887   5, 498. 99 


Amount  appropriated  by  act  of  AugUBt  11, 1888   10,000.00 


Amount  (estimated)  required  for  completion  of  existiug  project   10, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30,1890   10, 000.  00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  K  K  8.) 

9.  Rocky  River,  Ohio. — The  project  for  the  improvement  of  this  river 
▼as  adopted  In  1871,  the  object  being  to  afford  a  channel  of  entrance 
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100  feet  wide  and  from  6  to  12  feet  deep.  It  required  the  construction 
of  a  pier  500  feet  long,  and  a  large  amount  of  excavation. 

With  the  appropriations  of  18712, 1874,  and  1875,  amounting  to  $35,001). 
the  pier  as  projected  was  constructed,  but  only  a  small  amount  of  exca- 
vation was  done. 

By  the  act  of  June  14,  1880,  $4,000  was  appropriated  for  repairs,  an<l 
duriug  the  years  1880  aud  1881  portions  of  this  amount  were  expended 
in  placing  the  piers  in  good  condition.  The  storms  of  1883  did  con 
siderablo  damage,  and  it  was  repaired  during  the  fiscal  year  ending 
Juno  30,  1884,  at  a  cost  of  $1,248.01.  At  the  close  of  that  season  t  be 
pier  was  in  lair  condition,  but  the  storms  of  the  springs  of  1884,  1885. 
1886,  1887,  aud  1888  have  again  damaged  it,  and  very  extensive  repairs 
are  now  needed.  As  the  act  of  August  5, 1880,  made  no  appropriation 
for  this  harbor,  and  the  balance  on  hand  is  too  small  to  attempt  any 
repairs,  there  will  be  no  work  practicable  until  further  appropriation, 
and  the  damaged  pier  will  be  still  further  impaired.  No  work  was  done 
nor  expenditure  of  any  sort  made  during  the  fiscal  year  ending  .June 
30, 1888. 

'  July  1,  1887,  amount  available   $119.  31 

July  1,  1888,  balance  available   119.  31 

(See  Appendix  K  K  9.) 

10.  Cleveland  Harbor,  Ohio. — The  original  project  for  the  improve- 
ment of  the  mouth  of  Cuyahoga  River  was  adopted  in  1825,  and  has 
been  amended  from  time  to  time  to  gain  increased  depth.  It  consist* 
of  parallel  piers  about  200  feet  apart,  running  out  to  a  depth  of  1G  feet 
in  the  lake. 

When  operations  were  commenced  there  was  a  loug,  low  sand  bar 
where  the  river  now  empties  into  the  lake,  and  the  entrance  was  through 
a  narrow,  intricate  channel  with  a  depth  of  about  3  feet. 

At  the  close  of  the  fiscal  year  ending  June  30,  188S,  there  had  been 
expended  about  $309,500,  and  there  was,  as  a  result,  a  good,  wide  chan- 
nel at  the  entrance  of  the  harbor,  with  a  depth  of  from  14  to  18  feet 
between  the  lake  and  the  railroad  bridge  at  the  inner  end  of  the  piers, 
with  a  pile  protection  work  020  feet  long  at  the  inner  end  of  the  west 
pier,  constructed  in  1882. 

Harbor  of  Refuge. — The  original  project  provided  for  on  outer  break- 
water, starting  from  the  lake  shore  about  700  feet  west  of  the  upper 
end  of  the  old  river- bed. 

The  west  breakwater  runs  out  about  due  north  a  distance  of  3,130 
feet  to  a  depth  of  28  feet,  and  thence  for  4,030  feet  it  runs  nearly  par- 
allel to  the  shore,  with  a  spur  100  feet  loug  on  the  north  side  of  tbe 
lake  arm,  200  feet  from  its  eastern  end,  in  a  depth  of  from  28  to  30  feet. 
It  was  originally  proposed  to  protect  the  entrance  to  the  harbor  on  tbe 
east  side  by  extending  the  east  pier  at  the  mouth  of  the  river  1.400 
feet. 

An  amended  project  changed  this  plan  and  provided  for  a  break- 
water on  the  east  side,  which  begins  at  a  point  on  the  prolongation  of 
the  arm  of  the  west  breakwater  aud  500  feet  from  it,  extends  eastward 
on  the  line  about  1,100  feet,  then  inclines  towards  the  shore  iu  a  depth 
of  25  feet  of  water,  and  extends  2,400  feet,  having  an  entrance  1,200 
feet  wide  between  the  eastern  end  and  the  curve  of  14  feet  depth  of 
water,  or  about  2,200  feet  from  shore. 

The  latest  project  enlarges  the  east  breakwater  by  extending  the 
lake  arm  3,500  feet  to  the  east  before  change  of  direction  is  made,  and 
then  the  shore-arm  is  continued  2,000  feet  as  before,  but  ends  iu  a  depth 
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Jii  feet  of  water,  Laving  an  entrauce  2,300  feet  wide  between  it  and 
mi  ve  of  14  feet  depth  of  water.   For  full  report  of  this  change  of 
.m  see  House  Ex.  Doc.  No.  189,  Fiftieth  Congress,  fust  session, 
t  or  the  expenditure  of  the  appropriation  of  August  5, 18SG,  contracts 

•  tv  made  for  the  construction  of  about  1,200  linear  feet  of  the  east 
•reuk water.    Operations  were  commenced  iu  October,  1S80,  and  were 

•  Mitmued,  when  weather  permitted,  uutil  end  of  this  liscal  year.  By 
bjt  4ute  the  1,200  feet  of  east  break  water  was  about  uiue-tenths  finished, 
»wl  will  be  completed  to  the  extent  of  available  funds  by  July  30, 1888. 

The  amount  ex|>euded  during  the  fiscal  year  was  $151,824.07. 

At  the  close  of  the  fiscal  year  ending  June  30,  1888,  a  total  of  about 
?:»42,014.25  had  been  expended  and  7,900  linear  feet  of  breakwater  had 
been  finished,  which  completes  the  west  breakwater,  and  over  800  linear, 
feet  of  the  east  breakwater,  leaving  to  be  built  to  complete  the  harbor 
"f  refuge  about  4,700  linear  feet  of  east  breakwater. 

The  total  amount  appropriated  for  the  harbor  of  refuge  to  July  1, 
1888,  is  $993,750,  of  which  sum  $977,514.25,  exclusive  of  outstanding 
liabilities,  has  been  expended,  less  about  $35,500  applied  to  repairs  to 
piers,  dredging,  etc.,  for  Clevelaud  IJarbor  proper. 

July  1,  1687,  anion nt  available  $1GT»,  tfcJii. 0b 

July  1,  1688,  amount  expended  during  focal  year,  exclusive  of 

liabilities  outstanding  July  1,  1887  1149,687.43 

Jaly  1,  1888,  outstanding  liabilities   10,516.96 

July  1,  1888,  amount  covered  by  existing  contracts   5,717.49 

  166, 922.96 

Amount  appropriated  by  act  of  August  11,  1688   100,000.  00 

f  Amount  (estimated)  required  for  completion  of  existing  project   519,000.00 

Amount  that  can  be  profitably  expended  iu  liscal  year  ending  J  uue  110, 1890  200, 000.  00 
Submitted  in  complin  nr.-  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1860  and  1807. 

(See  Appendix  K  K  10.) 

1L  Fairport  Harbor,  Ohio. — The  present  project  for  the  improvement 
of  this  harbor  consists  of  parallel  piers,  200  feet  apart,  running  into  the 
lake.  It  was  adopted  in  1825,  and  has  been  modified  by  prolonging  the 
piers  from  time  to  time  so  as  to  give  increased  depth,  the  object  now 
being  to  afford  a  channel  of  navigable  width  and  not  less  than  1G  feet 
in  depth. 

When  the  work  of  improvement  was  commenced  in  1826  the  mouth 
of  the  river  was  closed  by  a  sand-bar  1,200  feet  wide,  at  times  so  hard 
auddry  that  teams  could  be  driven  across. 

At  the  close  of  the  fiscal  year  ending  June  30, 1887,  there  was  a  good 
channel  between  the  piers  with  a  least  depth  of  1G  feet  at  low  water, 
and  in  the  lake  beyond  end  of  piers  a  least  depth  of  15£  feet  at  ordi- 
nary level  of  the  lake. 

Contracts  were  made  and  work  completed  for  necessary  repairs  to 
piere  and  lor  the  extension  of  the  east  pier  200  linear  feet. 

lhiring  the  fiscal  year  ending  June  30, 1888,  an  agreement  was  also 
made  in  the  spring  of  1888  for  a  small  amount  of  dredging  in  the 
channel,  and  by  June  6,  1888,  it  was  restored  to  its  required  depth,  but 
not  to  full  depth. 

Extensive  improvements  as  to  docks  aud  yards  for  receiving  cargoes 
of  irou  ore  and  shipping  coal  have  been  made  at  Fairport  Harbor  by 
Pittsburgh  capitalists.  These  improvements  were  continued  during  the 
fall  of  1887,  and  it  is  expected  that  they  will  be  further  extended  and 
the  business  of  this  harbor  thereby  still  further  increased. 
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July  I,  1887,  amouut  available  ...%.  $15,040.41 

July  1,  1888,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
ouUtanding  July  1,  1887   15.O40.  A) 

Amount  appropriated  by  act  of  August  11,  1888   10,  000.  0< 


r 


Amouut  (estimated)  required  for  completion  of  existing  project   21,  250.  <A 

Amount  that  can  be  prontably  expended  in  fiscal  yearending  June  21,  300.  <x 

Submitted  in  compliance  with  lequirements  of  sections  I  of  river  and 
harbor  acts  of  186ti  and  1807. 

(See  Appendix  K  K  11.) 

12.  Antabula  Harbor,  Ohio. — Tbe  original  project  for  the  improvement 
of  this  harbor  was  adopted  in  1S2G.  Rock  bottom  was  tbeu  found  at  fl 
feet  below  tbe  surface,  and  there  wan  a  depth  of  only  2  feet  of  water  ou 
the  bar  at  the  entrance. 

The  present  project  contemplates  the  extension  of  the  piers  out  to  10 
feet  depth  of  water,  the  removal  of  the  decayed  portions  of  both  piers 
and  rebuilding  with  new  material,  at  the  same  time  straightening  the 
line  of  the  west  pier  so  as  to  afford  a  uniform  width  of  160  feet  in  chan- 
nel. 

At  the  close  of  the  year  18SG  there  was  a  good  wide  channel,  15}  to 
10'  feet  deep,  from  the  lake  into  the  harbor. 

During  the  year  ending  December  31, 1887,  the  previous  condition -of 
the  channel  was  restored  by  the  removal  of  2,954  cubic  yards  of  soft 
material  by  contract. 

As  the  excavation  of  the  rock  from  the  bar  iu  lake  and  from  the  chan- 
nel between  the  piers  was  the  next  step  in  the  approved  project,  a  con- 
tract was  made  for  this  excavation  to  the  extent  of  available  funds,  and 
the  work  required  under  the  contract  was  completed  by  end  of  Septem- 
ber, 1887.  The  channel  through  the  outer  bar  was  excavated  to  18  feet 
depth  and  full  width.  The  channel  between  the  piers  was  excavated 
to  17  feet  depth  and  of  such  width  as  the  available  funds  permitted, 
viz,  50  feet,  all  in  rock  bottom. 

There  has  been  appropriated  for  this  harbor  up  to  the  close  of  the 
fiscal  year  ending  June  30,  1888,  a  total  of  $402,401.21,  all  of  which  ha*? 
been  expended. 

.July  1,  1887,  amount,  a vailu bio   $19,057.  5d 

July  1,  1888,  amount,  expended  during  fiscal  year,  exclusive  of  liabilities 

outstanding  July  1,  1*87   19, 057.  58 


Amount  appropriated  by  aet  of  August  11,  1H88   25,000.  00 

f  Amount  (estimated)  required  for  completion  of  existing  project   25,250.  00 

I  Amount  t  hatcan  be  profitably  expended  in  fiscal  yearendiug Jane 30, 1890  25,  300.  00 
^  Submitted  in  compliance  with  requirements  of  scctious  2  of  river  aud 

^    harbor  acts  of  18(ki  and  18»>7. 

(See  Appendix  K  K  12.) 

13.  Conneaut  Harbor,  Ohio. — The  original  project  for  the  improve- 
ment of  this  harbor  was  adopted  itt  182!).  The  design  was  to  afford  a 
depth  of  12  feet  of  water  through  the  bar  at  the  mouth  of  Conneaut 
Oreck,  which  bar  was  dry  at  low  water  when  work  was  commenced. 

The  improvements  have  been  prosecuted  at  this  harbor  with  more  or 
less  interruption  aud  suspension.    The  best  chanuel  ever  obtained  was 

II  feet,  and  the  more  usual  depth  has  beeti  8  or  9  feet.  At  present  the 
month  of  harbor  is  closed  by  a  sand-bar,  dry  at  low  water.  The  piers 
are  entirely  destroyed,  with  breaches,  through  which  the  stream  finds 
an  exit  to  the  east. 

Up  to  the  close  of  the  present  fiscal  year  the  sum  of  $112,629.39  has 
been  appropriated  for  this  harbor,  all  of  which  sum  has  been  expended. 
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■»t  contemplates  rebuilding  the 
<>i  Hie  west  pier,  at  an  esti- 

vvas  that  of  June  14,  1880. 

•if  existing  project   f3,">,090. 00 

of  sections  2  of  river  ami 


,    PENNSYLVANIA,  AND  DUNKIRK, 
OUCIIARD,  AND  TONAWANDA  HAR- 
iW  YORK. 

•  lerick  A.  Mahan,  Corps  of  Engineers. 

—The  original  survey  of  this  harbor  • 
ie  the  channel  was  narrow  and  tortuous, 
n  1823  a  plan  lor  the  improvement  was 
present  work  at  the  entrance  to  the  bar- 
•  s  which  have  been  required  either  on  ac- 
i ctures  already  built  or  other  causes, 
nded  from  time  to  time  and  are  now  in  good 

•  intemplated  the  extension  of  the  piers  to  the 
.  and  the  maintenance  of  a  channel  of  naviga- 
.i  depth  from  the  harbor  inside  to  the  lake  out- 

i  u  prosecuted  with  more  or  less  interruption  and  - 
was  done  from  1838  to  1812,  from  1810  to  1853, 
•  1 ),  and  have  resulted  in  much  benefit  to  the  harbor 
i  ance.    The  work  during  the  fiscal  year  consisted  of 
its  and  breakwaters,  and  of  a  survey  of  the  penin- 
rhanges  in  the  shore  line  and  the  direction  of  the 
lie  outside  of  the  peninsula.    The  channel  is  nowavail- 
.t  idth  for  vessels  drawing  10  feet  of  water, 
flic  recommendations  of  the  Board  of  Engineer  Officers 
S2,  $10,000  of  the  amount  available  for  the  harbor  are  set 
ale  tor  the  prompt  construction  of  a  dike  at  the  neck  of 
.;  in  case  of  necessity. 

a  mono  t  appropriated  for  this  harbor  to  Juno  30,  1888,  is 
of  which  $605,983.01  have  been  expended,  including  out- 

'  labilities. 


•7,  amount  available   $80,  351.78 

-•posited  to  balnnco  account   .04 


80,3a1.82 

1>8-,  amount  expended  during  fiscal  year,  exclusive  of 

Nmcm  outstanding  July  1,  1887   $6,9X7.28 

I.  I f.&tst  outstanding  liabilities   530. 33 

 7.4G7.00 


v  I,  balance  available   73,884.22 

. -uoont  appropriated  by  act  of  August  11,  1888   23,000. 00 


Atsonnt  available  for  fiscal  year  ending  June  30,  1889   %,  884.  '22 


Amount  (estimated)  required  for  completion  of  existing  project   21,000.00 

Amount  that  can  bo  prolitably  expended  in  fiscal  year  ending  J  u  no  30,1890  21, 000. 00 
Submitted  in  compliance  with -requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  18(>7. 

(See  Appendix  L  L  1.) 
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July  1,  1887,  amount  available  

July  1,  18S8.  aim  Mint  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,  18S7  

Amount  appropriated  by  act  of  August  11,  18i?8  

f  Amount  (estimated)  required  for  completion  of  existing  project  

)  Amount  t  bat  can  bo  profitably  expended  in  fiscal  year  ending  Juno  30, 1 

\ Submitted  in  compliance  with  requirements  of  sections  2  of  river 
barbor  acts  of  186b"  and  1867. 

(See  Appendix  K  K  11.) 

12.  Astabula  Harbor,  Ohio. — The  original  project  for  1 1 
of  this  harbor  was  adopted  in  182G.    Rock  bottom  was 
feet  below  the  surface,  and  there  was  a  depth  of  only  l' 
the  bar  at  the  entrance. 

The  present  project  contemplates  the  extension  of  I 
feet  depth  of  water,  the  removal  of  the  decayed  por 
and  rebuilding  with  new  material,  at  the  same  tim< 
line  of  the  west  pier  so  as  to  afford  a  uniform  width 
nel. 

At  the  close  of  the  year  18SG  there  was  a  good  Eff3 
1G  feet  deep,  from  the  lake  into  the  harbor.  afrpui  ol 

During  the  year  ending  December  31,  1887,  tlx 
the  chauuel  was  restored  by  the  removal  of  LV  ^rt.  1,341  n^t 

material  by  contract.  ^vtte&iMl**®  v 

As  the  excavation  of  the  rock  from  the  bar  i  i  diwk  J&H  001 

nel  between  the  piers  was  the  next  step  in  the  ^w*#  to*  MJ 

tract  was  made  for  this  excavation  to  the  exte  dungwwN 
the  work  required  under  the  contract  M  as  coi 
bcr,  1SS7.    The  channel  through  the  outer  1> 

depth  and  lull  width.    The  channel  betw  •  '  v  1 

to  17  feet  depth  and  of  such  width  as  th< 
viz,  50  leet,  all  in  rock  bottom. 

There  has  been  appropriated  for  this  n; 
fiscal  year  ending  June  :>0,  1888,  a  total  <  "  Ur 

turn  expended. 

Jul,\  I,  Lrtef* ,  amount  availnblr  

July  1.  t^S*  aimmut  expended  during  fiscal  y<  -    '  ' 

outstanding  July  1.  h»7    . . 

Amount  appropriated  by  act  <>f  Augual  11.  Ti' 

f  A  menu  I  <»'si  iui;il<i|  )  i'<  >«  j  1 1  i  r  •  •«]  tor  coiupU-liuj^^H  , 
j  Amount  thatenn  bo  profitably  expended  *  u«Mh("  ' 

I  Submitted  in  (-ouipluiuct*  Willi  idpim-ii  r-at. 
^    barbor  arts*  of  1  H4»t>  and  It$*i7. 

(See  Appendix  lv  K  12.) 

i;>.  Coniieatit  Harbor,  Ohio. — Tly  

menl  of  this  harbor  was  adopt*  I, 
depth  of  115  feet  of  waler  throti  i 
v  tick,  which  bar  was  <1 1 y  at  l<»  — 
The  improvements  have  been?  1 
less  interruption  and  suspension  . 

I I  feet,  ;md  the  more  usual  <lej  .,, 
nioulh  of  harbor  is  closed  by 
are  entirely  destroyed,  with  D 
an  exit  to  Hie  east. 

Up  to  the  close  of  the  predJ 
been  appropriated  for  this  hajj 
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4.  Buffalo  Harbor,  New  York. — The  original  project  for  the  improve- 
awnt  of  this  harbor  was  adopted  in  182(>,  the  date  of  the  first  appro- 
priation, and,  as  modified  at  various  times,  provided  for  the  construc- 
tion of  piers  on  the  north  and  south  sides  of  Buffalo  Creek,  a  masonry 
wa-wall  running  south  from  the  inshore  end  of  the  south  pier,  and  a 
breakwater  less  than  half  a  mile  in  front  of  the  Buffalo  light  house,  its 
long  arm  being  nearly  parallel  with  the  shore. 

The  present  project  was  adopted  in  1874,  and  provides  for  the  con- 
traction of  a  breakwater  of  crib-work  7,600  feet  long,  running  parallel 
fith  the  shore,  and  a  shore  arm  of  piles  and  crib-work  4,100  feet  long, 
nmniog  out  toward  the  southern  end  of  the  main  or  detached  break- 
water, leaving  an  opening  of  about  150  feet  between  them. 

A  length  of  1,460  feet  north  of  the  north  timber  parapet  of  the  break- 
water is  in  a  very  dilapidated  condition  and  should  be  rebuilt  at  once. 
It  was  badly  wrecked  by  a  severe  gale  on  October  14, 1886.  Another 
section  about  1,500  feet  long,  south  of  the  north  timber  parapet,  is  be- 
aming very  rotten  and  can  not  hold  together  much  longer.  It  should 
be  replaced  with  masonry. 

Doring  the  past  year  a  length  of  250  feet  of  the  superstructure,  be- 
?raoing  from  the  north  end  of  the  breakwater,  was  rebuilt  with  natural- 
cement  concrete  faced  with  Portland-cement  concrete,  and  an  additional 
length  of  200  feet  was  partly  rebuilt  with  concrete  laced  with  stone. 
Both  new  parts  have  stood  well.  The  ice  during  the  winter  was  excep- 
tionally heavy,  but  no  damage  was  doue  to  the  new  superstructure.  • 

very  extensive  minor  repairs  were  made  to  the  timber  portion  of  the 
work,  which  was  badly  damaged  by  the  ice  of  the  winter  of  1886-'87, 
hythe  gales  of  October  3  and  4  and  2.'i  and  24,  1887. 

Slight  repairs  were  made  to  the  south  pier. 

The  works  are  all  in  pood  condition  except  the  breakwater,  much  of 
sliieh  is  in  as  bad  shape  as  it  well  can  be. 

The  total  amount  appropriated  and  allotted  for  this  harbor  up  to 
June  30, 1888,  was  $1,966,480.41,  of  which  the  sum  of  $1,950,020.73,  in- 
clusive of  outstanding  liabilities,  has  been  expended,  resulting  in  the 
construction  of  the  north  and  south  piers,  the  sea-wall,  870  linear  feet 

pile-pier,  and  6,355  feet  of  main  breakwater. 

%  l,  1887,  amount  available   $96,  960. 70 

Amount  refunded  by  contractors  on  account  of  overpayment   325.28 

87,286.04 

Jaty  1,1888,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1, 1887   $79, 230. 47 

%  1, 1888,  outstanding  liabilities   1, 495.  89 

  80,726.36 

%  l,  1688,  balance  available     6, 559. 68 

Amount  appropriated  by  act  of  August  11,  1888   225, 000. 00 

Aaoant  available  for  fiscal  year  ending  June  30, 1889   231, 559. 68 

Amount  (estimated)  required  for  completion  of  existing  project   892,000.00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  J  uue  30, 1890  400, 000. 00 
I  Emitted  in  compliance  with  requirements  of  scctiouH  2  of  river  and 
1  harbor  acts  of  1866  and  1867. 

(See  Appendix  L  L  3.) 

5-  Tonawanda  Harbor  and  Niagara  River,  New  York,  etc.— This  is  a 
^**ork.  To  comply  with  the  requirements  of  the  river  anil  harbor 
*t  of  August  5,  1886,  a  preliminary  examination  and  survey  were  made 
w the  harbor  and  river,  referred  to,  and  the  report  thereon  was  trans- 
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niitted  to  Congress  January  13,  1888,  and  printed  as  House  Ex.  Doc 
No.  83,  Fiftieth  Congress,  first  session. 

The  improvement  proposed  is  the  construction  of  a  channel  for  ves 
sels  drawing  10  feet  between  the  points  above  indicated,  involving  eh  a:; 
nels  at  Horse  Shoe  Reef,  at  head  of  Strawberry  Island,  and  river  front  al 
Tonawanda,  etc.,  at  a  total  estimated  cost  of  $593,538. 

The  river  and  harbor  act  of  August  11,  1888,  appropriates  $100,00< 
for  the  work,  and  a  further  sum  of  $100,000  may  be  profitably  expendee 
in  continuing  it  during  the  fiscal  year  ending  June  30,  1890. 

Amount  appropriated  by  act  of  August  11,  1888  $100, 000. 01 

'Amount  (estimated)  required  for  completion  of  existing  project  493, ;»:;-.  in 

J  Amountthatcan  be  profitably  expended  in  fiscal  year  ending  June 30, 1890  100,000.  0i 
l  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

C.  Wilson  Harbor ,  New  York. — The  project  for  the  improvement  o 
this  harbor  was  adopted  in  1873  and  modified  in  1877,  the  object  being 
to  afford  a  channel  of  navigable  width  and  12  feet  in  depth  by  the  ex 
tension  of  parallel  piers  from  the  mouth  of  Twelve-Mile  Creek  to  the 
12-foot  curve  in  Lake  Ontario,  with  the  formation  of  a  protected  chau 
nel  between  the  piers.  Themouth  of  the  creek  was  originally  obstructed 
by  a  bar  upon  which  there  was  a  depth  of  about  1  foot. 

Before  the  commencement  of  operations  by  the  United  States  the 
piers  had  been  carried  about  400  feet  into  the  lake  by  private  enter 
prise. 

During  the  past  year  the  piers  were  thoroughly  repaired.  They  arc 
now  in  good  order. 

The  amount  appropriated  to  June  30,  1888,  is  $G0,000,  of  which 
$5G,799.46,  including  outstanding  Labilities,  have  been  expended,  with 
the  result  of  extending  the  piers  to  the  8-foot  curve  in  the  hike. 


July  1,  1887,  amount  available   $8,283.8.1 

July  1, 1888,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  1887    $70*2. 19 

July  1,  1888,  outstanding  liabilities   481. 10 

July  1.  1888,  amount  covered  by  existing  contracts   3,900. 00 

  5,083.29 


July  1,  1888,  balance  available   3.200.M 

Amount  appropriated  by  act  of  August  11, 1888   5,  OuO.  00 


Amount  available  for  fiscal  year  ending  June  30,  1889   8,200.54 


Amount  ( estimated)  required  for  completion  of  existing  project   45, 000. 00 

Amount  tbatcau  bo  profitably  expended  in  fiscal  yearending  June  30, 1890  10,000.00 
Submitted  in  compliunce  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  L  L  5.) 

7.  Olcott  Harbor,  Hew  York.— The  project  for  the  improvement  of  this 
harbor  was  adopted  in  18G6.  It  proposes  to  connect  the  deep  water  in 
Lake  Ontario  with  the  deep  water  in  Eighteen-Mile  Creek  by  the  exten- 
sion of  two  parallel  piers  from  the  mouth  of  the  creek  to  the  11-foot 
curve  in  the  lake,  with  the  addition  of  a  dredged  channel  between  the 
piers.  The  project  was  modified  in  1874  and  in  1881  to  provide  for  the 
removal  of  rock  found  to  exist  in  the  channel  between  the  piers  and  for 
additional  pier  extension.  The  natural  channel  between  the  mouth  of 
the  creek  and  the  lake  was  obstructed  by  a  bar  upon  which  there  was 
a  depth  of  about  1£  feet. 
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During  the  past  year  368  feet  of  the  west  pier  and  371  feet  of  the 
rant  pier  were  rebuilt  from  below  the  water-line  up.  Minor  repairs 
nvre  also  made.   They  are  both  in  good  condition. 

Up  to  June  30,  1888,  the  sum  of  $128,000  had  been  appropriated  for 
(bis  harbor,  of  which  $125,207.00  had  been  spent  in  the  extension  of 
tbe  piers  to  the  9-foot  curve  in  the  lake  and  the  formation  betweeu  the 
piers  of  a  channel  of  navigable  width  and  about  7J  feet  deep  at  low 
water. 


July  1,  1887,  amount  available   $5,  Oc*C.  30 

Amount  refunded  by  contractor  on  accouut  of  extra  coat  of  timber  pur 
chased  in  open  market   303. 28 


July  I,  1888,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,  1887   2, 597. 24 


July  1,  1888,  balance  available   2,  Tltf.  3-1 

Amount  appropriated  by  act  of  August  11,  1888   5, 000. 00 


Amount  available  for  fiscal  year  ending  June  30,  1869   7,792.34 


Amount  (estimated)  required  for  completion  of  exist  ing  project   2T»,000. 00 

Amount  that  can  be  profitably  expendedin  fiscal  year  ending  June  30,  1890  10,000.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  L  L  6.) 

8.  Oak  Orchard  Harbor,  New  York.— The  earliest  project  for  the  im- 
provement of  this  harbor  was  adopted  in  1830,  the  date  of  the  first  ap- 
propriation, and  proposed  the  construction  of  an  east  and  west  break 
water  approaching  to  within  200  feet  of  each  other,  and  connecting  at 
the  opening  with  two  parallel  piers  extending  into  the  lake. 

Subsequent  modifications  were  extensions  of  the  original  project  to 
provide  for  the  removal  of  rock,  and  to  adjust  the  harbor  to  the  in- 
ereased  demand  of  commerce.  The  present  project  was  adopted  in 
1881,  the  object  being  to  extend  the  piers  to  the  12-foot  curve  in  the 
lake  with  the  formation  of  a  channel  of  navigable  width  and  12  feet 
deep  at  low  water  between  the  piers.  The  natural  entrance  into  Oak 
( trchard  Creek  was  narrow,  with  a  depth  of  from  2  to  4  feet. 

During  the  past  year  the  whole  of  the  east  pier  was  rebuilt  from 
\ye\ow  the  water-line.   Both  piers  are  in  good  condition. 

The  total  amouut  appropriated  for  the  harbor  up  to  June  30,  1888,  is 
$194,000,  of  which  there  has  been  spent  $192,632.40,  resulting  in  ex- 
tending the  piers  to  the  12-foot  curve  in  the  lake  and  securing  a  chan- 


nel of  navigable  width  and  12  feet  deep  at  low  water. 

.Tuly  1,  18,-7,  amount  available   $3,213.23 

July  1,  1888,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 

outstanding  July  1,  18o7   1,845.63 


Joly  1,  1888,  balance  available   1,367.60 

Amount  appropriated  by  act  of  August  11,  1888    6,000. 00 


Amount  available  for  fiscal  year  ending  June  30,  1889    7, 367. 60 


( Amount  (estimated)  required  for  completion  of  existing  project   86, 000. 00 

I  Amount  t  hat  can  be  profitably  expended  in  fiscal  yearendiug  June 30, 1890    10, 000. 00 
'  .Submitted  in  compliance  with  requirements  of  sections  2  of  river  aud 
{    har;,or  acts  of  1866  and  1867. 

(See  Appendix  L  L  7.) 


Digitized  by  Google 


282      REPORT  OF  THK  CHIEF  of  engineers,  U.  8.  ARMY. 

EXAMINATIONS  AND  SURVEYS  FOR  IMPROVEMENT,  TO  COMPLY  WITI 
REQUIREMENTS  OF  THE  RIVER  AND  HARBOR  ACT  OF  AUGUST  fi 
188G. 

It  appearing,  after  preliminary  examination  by  the  local  engineer 
that  the  localities  were  worthy  of  improvement,  Captain  Mahau  wa^ 
charged  with  and  completed  the  survey  of  Tonawanda  Harbor  am 
Niagara  River,  Neic  York,  between  Black  Rock  and  Tonawanda,  with  t 
view  to  a  Ui/oot  channel,  the  results  of  which  were  transmitted  to  Con 
gress  and  printed  as  Boukc  Ex.  Doc.  No.  83,  Fiftieth  Congress,  firs 
session.    (See  also  Appendix  L  L  8.) 

IMPROVEMENT    OF    HARBORS    ON    LAKE    ONTARIO    EAST    OF  OAE 

ORCHARD,  NEW  YORK. 

Oflicer  in  charge,  Capt.  Carl  F.  Palfrey,  Corps  of  Engineers. 

1.  Charlotte  Harbor,  New  York. — The  original  project  for  the  improve 
incut  of  this  harbor,  adopted  in  1S29,  proposed  to  connect  the  dee]: 
waters  in  the  Genesee  River  with  the  deep  water  in  the  lake  by  parallel 
piers  about  ISO  feet  apart. 

The  present  project,  adopted  in  1881,  is  for  the  extension  of  the  piers 
to  the  L5  foot  curve  in  the  lake,  with  the  formation  by  dredging  of  a 
channel  between  them  of  a  navigable  width  and  15  feet  in  depth  at  low 
water. 

The  natural  channel  over  the  bar  was  tortuous,  and  in  calm  weather 
would  admit,  at  ordinary  stage  of  the  lake,  vessels  drawing  8  feet. 

The.  total  amount  expended  from  1828  to  June  30, 1888,  is  $394,303.25. 
The  amount  expended  from  the  adoption  of  the  present  project  in  1881 
to  Juue  30,  1888,  is  *70,224.S5. 

The  total  expenditure  has  resulted  in  extending  the  piers  to  the  13- 
foot  curve  in  the  lake,  securing  a  channel  between  the  piers  of  naviga 
ble  width,  and  of  not  less  than  12  feet  in  depth  at  low  water. 

During  the  year  1,400  feet  of  superstructure  have  been  rebuilt  ami 
153  sunken  piles  removed. 

July  t,  185*7,  amount  available   $20,739.^ 

July  1.  ISrH,  amount  expended  during  fiscal  year,  exclusive,  of 

liabilities  outstanding  Jnlv  1,  1887  $15,084.53 

.Inly  1,  1S*<S,  outstanding  liabilities   901.70 

■  15,986.23 

July  1,  lS->,  balance  available   4,753.15 

Amount  appropriated  by  act  of  August  11,1888   45,000.00 

Amount  available  for  fiscal  year  ending  Jnne  30,  1889   49.753. 15 

f  Amount  ^estimated"*  required  for  completion  of  existing  project   28,0u0. 00 

j  Amount  t  hat  can  be  profitably  expeuded  iu  fiscal  yearending  Jane 90, 1890  28.000.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  mud 
harbor  acts  of  l^ki  and  1807. 

See  Appendix  M  M  1.) 

L\  Great  Sodas  Ha rbor,  Xew  York. — Theearliest project  forthe improve- 
ment of  this  harbor,  adopted  in  1S2S,  proposed  the  construction  of  two 
breakwaters  from  the  east  and  west  shores,  approaching  to  within  500 
feet  of  each  other,  and  connecting  at  this  opening  with  parallel  piers 
extending  into  the  lake.  Subsequent  moil  ideations  were  extensions  of 
the  original  project,  to  adjust  it  to  the  increased  demands  of  commerce. 

The  present  project  was  adopted  in  1SS2,  the  object  being  to  extend 
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the  piers  to  the  15-foot  carve  in  the  lake  and  dredging  a  channel  be- 
tween the  piers  15  feet  deep  at  low  water. 

The  natural  channel  would  admit  vessels  drawing  8  feet  at  ordinary 
lake  stage. 

The  total  amount  expended  from  1829  to  June  30, 1888,  is  $40S,567.25, 
including  outstanding  liabilities.  The  amount  expended  from  the  adop- 
tion of  the  present  project  in  1881  to  June  30,  1888,  is  $51,027.13.  The 
total  expenditure  has  resulted  in  the  extension  of  the  west  pier  to  the 
14-foot  curve  in  the  Jake,  and  of  tho  east  to  the  9-foot,  with  a  channel 
of  navigable  width  and  10  feet  deep  at  low  water  between  them. 

The  operations  of  the  past  fiscal  year  have  been  renewal  of  super- 
structure on  926  feet  of  east  breakwater,  sheet-piling  along  250  feet  of 
west  pier,  and  a  temporary  improvement  of  tho  chanuel  by  pump- 
dredging. 

July  1,  1887,  amount  available   |t4,902433 

July  1,  1888,  amount  expended  during  fiscal  year,  exclusive  of 

liabilit  ies  outstanding  July  1,  1887   §0.181.85 

July  1,  1888,  outstanding  liabilities   .  00 

 9, 182.  45 


July  I,  laSS,  balauce  available   .r>,  079.  88 

Vmount  appropriated  by  act  of  August  11,  1888   84, 000.  00 

Amount  available  for  fiscal  year  ending  June  30,  1889    29, 079.  88 

Amount  (estimated)  required  for  completion  of  existing  project   24, 000. 00 

Amount  thatcanbeprotitablyexpendedinfiscalyearendingJuno30,1890  24,000.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  M  M  3.) 

3.  Little  Sodus  Harbor ',  New  York. — The  earliest  project  for  the  improve- 
ment of  this  harbor  was  adopted  in  1829,  and  has  since  been  variously 
modified.  The  first  appropriation  was  made  in  1852.  The  early  proj- 
ect proposed  the  partial  closing  of  tho  opening  between  the  bay  and 
the  lake  by  lateral  dikes  connected  with  two  parallel  piers  extending 
into  the  lake. 

The  present  project,  which  is  an  expansion  of  the  earlier  ones,  was 
adopted  in  1881,  and  is  desigued  to  afford  a  chanuel  of  navigable  width 
of  not  less  than  15  feet  depth  at  low  water. 

The  total  amount  expended  from  tho  date  of  the  first  appropriation 
in  1852  to  Jnne30,  1888,  is  $274,964.24,  including  outstanding  liabilities. 
The  amount  expended  from  tho  adoption  of  the  present  project  in  1881 
to  June  30,  1888,  is  $40,522.47.  The  total  expenditure  has  resulted  in 
the  extension  of  the  piers  to  the  12-foot  curve  in  the  lake,  securing  a 
channel  between  the  piers  of  navigable  width  and  12  feet  in  depth  at 
extreme  low  water. 

The  operations  of  the  past  fiscal  year  have  been  tho  building  of  200 
feet  of  fascine  and  stake  revetment  in  front  of  west  breakwater,  re- 
newal of  superstructure  on  512  feet  of  east  pier,  and  minor  repairs. 

July  1,  1887,  amount  available  $14,193.08 

Joly  L,  1888.  amount  expended  during  fiscal  year,  exclusive  of  liabilities 

outstanding  July  1,  1887   7, 165.56 

Jnly  1, 1888,  balance  availablo   7, 027. 53 

Amount  appropriated  by  act  of  August  U,  1888   16, 000.  00 

Amount  available  for  fiscal  year  ending  June  30,  1889    23, 027.  53 


Digitized  by  Google 


284      REPORT  OF  THE  CHIEF  OF  ENGINEERS,  \Jt  S.  ARMY. 

f  Amount  (estimated)  required  for  completion  of  existing  project  $17, 000. 00 

J  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1800    17,000.  00 
i  Submitted  in  compliance -with  requirements  of  sections  2  of  river  and 
I   harbor  acts  of  1866  and  1867. 

(See  Appendix  M  M  4.) 

4.  Osxcego  Harbor,  Neio  York. — The  earliest  project  for  the  improve- 
ment of  this  harbor  was  adopted  in  1827,  and  proposed  to  inclose  an 
area  at  the  mouth  of  the  river  by  extending  jetties  from  the  shore 
into  the  lake,  joiuiug  the  outer  ends  by  a  breakwater,  but  leaving  an 
openiug  through  which  to  enter  the  harbor. 

The  project  was  completed  in  1809,  and  forms  the  present  inner  harbor. 

The  present  project  was  adopted  in  1870,  and  consists  of  a  break- 
water 5,800  feet  in  length,  parallel  to  the  old  west  breakwater,  and 
1,100  feet  in  advance  of  it.  The  estimated  cost  was  $1,161,682.  Jt 
was  subsequently  modified  by  the  proposed  construction  of  an  east 
breakwater,  2,700  feet  in  length,  the  reduction  of  350  feet  of  the  open- 
ing between  the  east  end  of  the  west  breakwater  and  the  north  end  of 
the  light  house  pier,  the  construction  of  spurs  along  the  face  of  the 
outer  west  breakwater  to  reduce  the  effect  of  accumulated  seas,  and  for 
deepening  by  dredging  the  inner  harbor  at  the  mouth  of  the  Oswego 
River. 

The  object  of  these  improvements  was  to  give  protection  to  the  city 
docks  and  wharves,  and  to  the  commerce  of  the  harbor  and  lake  a  depth 
suitable  for  the  heaviest  draught  vessels  on  the  lakes. 

The  natural  entrance  to  the  mouth  of  the  river  was  shallow  and  dif- 
ficult of  access. 

The  total  amount  expended  from  the  date  of  the  first  appropriation 
in  1826  to  June  30,  1888,  is  $1,607,854.63,  including  outstanding  liabili- 
ties. The  amount  expended  from  the  adoption  of  the  present  project 
in  1870  to  June  30,  1888,  is  $  J, 134,521.90. 

The  total  expenditure  has  resulted  in  the  completion  of  the  origi- 
nally projected  harbor,  the  completion  of  the  west  breakwater,  with  the 
reduction  of  350  feet  of  the  openiug  between  the  east  end  of  west  break- 
water aud  the  north  eud  of  the  light  house  pier,  the  construction  of  213 
linear  feet  of  the  east  breakwater,  the  completion  of  one  spur-crib,  and 
the  deepeuing  of  the  river  mouth  to  a  depth  of  15  feet  at  low  water, 
securing  full  protection  to  the  docks  and  wharves  west  of  the  river 
mouth,  and  channels  of  entrance  16  feet  deep  and  350  feet  wide  each 
to  the  iuner  and  outer  harbors  and  15  feet  deep  at  low  water. 

Early  in  December,  1884,  a  severe  northwest  storm  caused  a  breach 
in  the  west  breakwater  145  feet  in  width,  and  necessitating  repairs  for 
a  length  of  100  feet  each  side  of  the  breach.  This  portion  of  the  break- 
water has  been  repeatedly  breached.  To  remove  and  rebuild  the  old 
work  the  officer  in  charge  estimates  would  cost  $80,000. 

The  operations  of  the  past  fiscal  year  have  been  renewal  of  super- 
structure on  846.3  feet  of  outer  west  breakwater  and  minor  repairs. 

July  1,  1887,  amount  available^  gSJSSng  impro^ni".:::  'S.W 

 $62,737.78 

July  1,  1888,  amount  expended  during;  fiscal  year,  exclnsive  of 
liabilities  outstanding  July  1,  1887   34,110.72 

July  1,  1888,  outstanding  liabilities   989. 02 

  35,099.74 

July  1,  1888,  balance  available   27,638.04 

Amouut  appropriated  by  act  of  August  11,  1888   100,000.  00 

Amount  available  for  fiscal  year  ending  June  30,  1889   127,638.01 
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required  fur  conipletiou  of  existing  project  $60, 000. 00 

r'-tably  expended  in  fiscal  year  ending  June  30,1890   GO,  000. 00 
with  requirements  of  scctious  2  of  river  and 


» 

.  </  /  .— The  project  for  the  improvement  of 
in  1881,  and  proposed  the  deepening  of  the 
•  •a  13  acres  to  a  depth  of  12  feet  at  low  water. 
;  iug  was  less  than  8  feet  over  a  largo  part  of 

tin-  stun  of  $0,000  was  expended  in  clearing  and 

lount  expended  from  1826  to  June  30, 1888,  is  $12,752.15. 
.  \pcudcd  from  the  adoption  of  the  present  project  to  June 
sil, 752.15,  and  has  resulted  in  the  removal  of  24,010  cubic 
>.in<l,  mud,  and  gravel.    With  the  completion  of  that  work 
•  :  bor  had  a  depth  of  12  feet  at  low  water  over  about  0  acres  of  its 
i.  except  in  a  small  part  where  the  presence  of  rock  in  place  limited 


depth  to  a  little  less  than  12  feet. 
No  work  done  during  the  year. 

•  ily  1,  18(37,  amount  available   $72. 11 

July  1,  18&-*.  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,  18a7   11.117 


July  1,  1883,  balance  available   GO.  14 

Aaiouu  t  appropriated  by  act  of  August,  11,  138-1   2, 000. 00 


Amount  available  for  fiscal  year  ending  Juue  30,  1889    2,060. 14 


r  Amount  (estimated)  required  for  complotiou  of  existing  project   13,000.00 

j  Amou  nt  that  can  be  profitably  expended  in  fiscal  year  ending  Juno  30, 1890  5, 000. 00 
]  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
^    harbor  acts  of  1866  and  1867. 

(See  Appendix  M  M  G.) 


IMPROVEMENT  OF  OGDENSBURGn  HARBOR  ON  THE  RIVER  SAINT  LAW- 
RENCE, OP  HARBORS  ON  LAKE  CHAMPLAIN,  AND  OF  GRASS  AND  TI- 
CONDEROGA  RIVERS,  NEW  YORK,  AND  OF  OTTER  CREEK,  VERMONT. 

Officer  in  charge,  Maj.  Milton  B.  Adams,  Corps  of  Engineers. 

1.  Ogdeivtburgh  Harbor,  New  York. — The  present  project  for  the  im- 
provement of  this  harbor,  which  was  adopted  in  1882,  contemplates  the 
deepening  of  the  channels  along  the  city  front  and  the  prolongation  of 
the  lower  reach  of  the  Oswegatchie  to  deep  water  in  the  St.  Law- 
rence Biver,  so  as  to  afford  a  depth  of  15  feet  in  the  channels,  and  10 
feet  ou  the  outer  bar  at  extreme  low  water. 

When  operations  were  commenced  at  this  harbor  the  channels 
afforded  depths  of  5  to  12  feet  only,  and  now  there  are  two  good  chan- 
nels from  deep  water  in  the  St.  Lawrence  to  the  nearest  docks  or 
wharves,  in  which  water  from  15  to  16  feet  deep  is  afforded,  and  a 
channel  12  feet  deep  and  150  feet  wide  has  been  made  along  the  city 
front  and  is  undergoing  deepening  to  15  feet. 

At  the  close  of  operations,  August  31, 1887,  the  channel  along  the 
city  front  had  been  made  15  feet  deep  and  100  feet  wide  from  its  lower 
end  to  a  point  opposite  Hannan's  Dock,  a  total  length  of  2,900  feet,  and 
all  available  funds  were  consumed.  The  total  amount  expended  from 
the  date  of  the  first  appropriation  in  1852  to  Juno  30,  1888,  has  been 
$140,680.87,  and  from  the  adoption  of  the  present  project,  $30,680.87. 

• 
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July  1,  1887,  amount  available   $6,568.44 

July  1,  1888,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  Jnly  1,  1887   6, 568. 44 


Amount  appropriated  by  act  of  August  11 ,  1888   15, 000. 00 


*  Amount  (estimated)  required  for  completion  of  existing  project . . . .   25, 000. 00 

Amount  thatcauboprohtablyexpendcdinfiscal  year  ending  June30, 1890  25,000.00 
Submitted  in  compliance  witb  requirements  of  sections  2  of  river  and 

t    harbor  acts  of  I860  and  1867. 

(See  Appendix  NN1.) 

2.  Grass  River  (at  Mas&ena),  New  York. — The  project  for  the  improve- 
ment of  this  river  was  adopted  in  1881,  and  has  for  its  object  the  forma- 
tion of  a  channel  with  a  least  depth  of  4  feet  aud  a  least  width  of  40 
feet  from  the  St.  Lawrence  River  to  the  village  of  Massena,  a  distance 
of  about  7  J  miles  by  water. 

The  natural  depth  of  the  shoal  places  is  about  2  feet  The  act  of 
August  2,  1882,  appropriated  $3,000  for  this  work. 

July  1,  1887,  amount  available   $2, 948. 60 

July  1,  1888,  balance  available   2, 948. 60 


Amount  (estimated)  required  for  completion  of  existing  project   17, 600. 00 

Submitted  iu  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  N  N  2.) 

3.  Breakwater  at  Rouse's  Point,  Lake  Champlain,  New  Yorfc.— The  proj- 
ect for  this  improvement  was  adopted  in  1885,  and  contemplates  the 
construction  of  a  breakwater  composed  of  rubble  and  large  stone  on  a 
straight  lino  extending  from  Stony  Point  until  the  18  foot  curve  in  the 
lake  is  reached,  a  total  distance  of  about  2,000  feet. 

The  estimated  cost  of  the  breakwater  is  $110,000.  Work  was  com- 
menced by  contract  September  1,  1S85,  and  has  been  in  progress  since 
that  time.  The  first  contract  is  completed  and  comprises  the  section, 
S00  feet  long,  extending  from  the  shore  to  the  12-foot  curve.  The  sec- 
ond contract,  comprising  the  extensiouof  the  shore  section  to  the  14-foot 
curve,  550  feet,  is  in  progress  and  when  completed,  November  30,  18S8, 
will  exhaust  the  available  funds. 

There  have  been  $47,686.73  expended  on  this  work  to  June  30, 1888, 
including  outstanding  liabilities. 

The  good  effects  of  the  completed  improvement  are  already  apparent 
in  the  increased  shelter  afforded  at  the  docks  and  wharves  by  the  por- 
tion of  the  breakwater  which  has  beeu  finished. 


July  1,  1887,  amount  available  $23,970.59 

July  1,  1888,  amount  expended  during  tboliscalyear,oxclusive 

of  liabilities  outstanding  July  1,  1^7  $14,402.21 

Julv  1,  1888,  outstanding  liabilities   2,255. 11 

Jufv  1,  1888,  amount  covered  by  existing  contracts   6,985. 00 

  23,642.32 


July  1,  1888,  balance  available   328.27 

Amount  appropriated  by  act  of  August  11,  1888   13, 500.  <*0 


Amount  available  for  fiscal  year  ending  June  30,  1889   13, 828. 27 


Amount  (estimated)  required  for  completion  of  existing  project   41,  500.  00 

Amount  that  can  bo  profitably  expended  in  fiscal  year  ending  June  30,1890   25, 000.  IK) 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  N  N  3.) 
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i.  Stcanton  Harbor,  Vermont. — The  project  for  the  improvement  of 
this  harbor  was  adopted  in  1873,  and  had  for  its  object  the  protection 
of  anticipated  docks  and  wharves  by  the  construction  of  a  breakwater 
in  front  of  the  place  most  likely  to  be  selected  as  their  location. 

The  amount  expended  to  Juno  30, 1888,  is  $70,188.07  and  has  resulted 
io  the  construction  of  the  existing  breakwater. 

Its  site  was  necessarily  selected  before  the  docks  since  built  by  private 
parties  were  located,  and  these  shipping  facilities  of  the  harbor  have 
been,  unfortunately,  so  placed  that  very  little,  if  any,  benefit  in  the  way 
of  protection  is  derived  from  the  breakwater. 

July  L  1887,  amount  available   $326.  03 

July  1, 1888,  balance  availablo   326.93 

( Amount  (estimated)  required  for  completion  of  oxistiug  project   1G9, 500.  00 

j  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
'    harbor  acts  of  1866  and  1867. 

(See  Appendix  N  N  4.) 

5.  Channel  between  the  islands  of  North  Hero  and  South  Hero,  Lake 
Champlain,  Vermont. — This  is  a  new  work.  In  compliance  with  a  reso- 
lution of  the  Senate  of  the  United  States,  dated  January  15,  1887,  a 
rqjort  of  an  examination  of  the  above  channel  was  submitted  and  printed 
is  Senate  Ex.  Doc.  38,  Forty  ninth  Congress,  second  session.  (Appen- 
dix 0  O  11  of  the  Report  of  the  Chief  of  Engineers  for  1887.) 

The  proposed  improvement  provides  for  the  removal  of  about  12,000 
cubic  yards  (mostly  bowlders)  at  the  west  end  of  "The  Gut"  channel 
at  an  estimated  cost  of  114,300. 

Tbe  river  and  harbor  act  of  August  11,  1388,  appropriates  $10,000 
for  the  work,  and  a  further  sum  of  $4,300  may  be  profitably  expended  in 
continuing  it  during  the  fiscal  year  ending  June  30,  1800. 
Aaoont  appropriated  by  act  of  August  11,  1888   $10,000.00 

Amount  (estimated)  required  for  completion  of  existing  project   4,  M00. 00 

,  Amounttbat  can  be profitably  expended  in  fiscal  yearending  Juno  30, 1800     4, 300.  00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
.  harbor  acta  of  1866  and  1867. 

6.  Breakwater  at  Gordon's  Landing,  Lake  Champlain,  Vermont. — The 
project  for  this  improvement  was  adopted  in  1887,  and  has  for  its  object 
the  construction  of  a  stone  breakwater,  composed  of  rubble  and  large 
tfones,  extending  in  a  straight  line  to  the  18-foot  curve  in  the  lake,  for 
the  purpose  of  increased  shelter  to  a  lauding  on  the  west  shore  of  Grand 
I*le,  Lake  Champlain.  There  was  necessarily  some  delay  attendant  on 
the  preparation  of  the  project  for  this  work,  as  no  preliminary  examina- 
tion of  the  locality  had  been  made  prior  to  the  appropriation,  conse- 
quently the  actual  work  of  construction  did  not  commeuce  until  August 
11, 1887,  and  has  been  progressing  under  contract  since  then.  Nearly 
all  the  rubble  stone  required  for  the  500  feet  shore  section  has  been 
placed,  and  it  is  expected  that  the  contract  which  comprises  the  con- 
struction of  the  above  section  will  be  completed  by  the  close  of  this 
mason's  operations,  practically  consuming  the  available  funds. 


h\j  1, 1887,  amount  available   $18,  41:$.  0 

>  >\v  1,  1*88,  amount  expended  during  fiscal  year,  exclusive  of 

UbUitiea  outstanding  July  1,  1887   $3, 198.  i-»7 

Itrj  1,  1888,  outstanding  liabilities   400.01 

'  Jr  1,  1-888,  amount  covered  by  existing  contracts    11, 140. 04 

 10,71J.^J 


J.ir  1,  1888,  balance  availablo   1,G71.68 

iaoant  appropriated  by  act  of  August  11,  1H88   10, 000.  00 


laonnt  available  for  fiscal  year  ending  June  30,  1889    11, 671. 68 

-  ; — - 
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f  Amount  (estimated)  required  for  completion  of  existing  project   $9, 500.  00 

1  Aiuount  that  can  bo  profitably  expended  in  fiscal  year  ending  June  30, 1890  9,500.00 
|  Submitted  in  compliance  with  requirements  of  sections  4Jof  river  and 
I    harbor  act*  of  1866  and  1867. 

(See  Appendix  N  2"f  5.) 

7.  Plattsburgh  Harbor,  New  York.— The  first  appropriation  for  the 
improvement  of  this  harbor  was  in  1836.  The  project  adopted  and  it« 
modifications  have  resulted  in  the  construction  of  1,250  feet  of  break- 
water, the  protection  of  a  portion  of  the  beach  and  the  dredging  of  shoal 
areas  within  the  harbor. 

Under  the  appropriation  of  August  5,  1886,  proposals  were  invited, 
and  a  contract  made  for  dredging  25,000  cubic  yards  from  the  shoal 
areas  within  the  harbor.  This  contract  was  completed  and  closed  iu 
November,  1887,  practically  consuming  the  available  funds. 

The  total  amount  expended  at  this  harbor  to  June  30, 1888,  has  been 
$143,022.58,  of  which  amount  $57,522.58  were  expended  since  the  adop- 
tion of  the  modified  project  in  1870. 

July  1,  18S7,  amount  available   $4, 903.  65 

July  1,  1888,  amonnt  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,  1887    4, 426.  23 

July  1, 1Q88,  balance  available   477.  42 

Amount  appropriated  by  act  of  August  11,  1888   7,  00O.  00 

Amount  available  for  fiscal  year  ending  June  30,  1889   7, 477.  42 

(See  Appendix  N  N  6.) 

8.  Burlington  Harbor,  Vermont — This  improvement  dates  from  1S3G. 
Modifications  of  the  original  plan  have  been  made  from  time,  so  as  to 
afford  adequate  protection  to  the  increasing  commercial  and  shipping 
interests  of  the  harbor.  The  last  modification,  made  in  1S86,  provides 
for  further  extension  of  the  breakwater,  both  to  the  north  and  to  tbe 
south,  with  its  gradual  withdrawal,  as  it  is  prolonged  into  water  about 
30  feet  deep  instead  of  38  feet,  to  reduce  the  cost  of  the  work. 

Operations  during  the  past  year  consisted  in  placing  4,209.2  cubic 
yards  of  rubble-stone  in  the  foundation  of  240  feet  of  extension  to  the 
southern  end  of  the  breakwater. 

The  contract  under  which  the  above  foundation  is  being  constructed 
also  comprises  the  building  of  six  cribs,  the  sinking  of  the  same,  and 
covering  them  with  a  superstructure. 

This  contract  will  doubtless  be  completed  by  the  close  of  the  present 
season  of  operations,  and  will  practically  consume  the  available  funds. 

July  I,  1887,  amount  available   $20,  570.  24 

July  I,  1888,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  Jnly  1,  1887   $4,655.39 

July  1.  1888,  outstanding  liabilities   1, 194.95 

July  1, 1888,  amonnt  covered  by  existing  contracts   13, 074. 46 

  IS.  924.  80 

July  1, 1888,  balax«o  available   I,  645.  44 

Amount  appropriated  by  act  of  August  11,  1888   35,  ooo!  00 

Amount  available  for  fiscal  year  ending  Juno  30,  1889   36, 645.  44 


f  Amount  (estimated)  required  for  completion  of  existing  project   149,  OOO.  00 

1  Amount  thatcan  bo  proiitably  expended  in  fiscal  y  oar  ending  June  30, 1890   50,  OOO.*  OO 
I  Submitted  in  compliance  with  requirements  of  sections  3  of  river  and 
I    harbor  acts  of  1866  and  1867. 

(See  Appeudix  N  N  7.) 
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9.  Otter  Creel;  Vermont, — The  project  for  this  improvement  proposes 
the  formation  of  a  channel  of  navigable  width  and  a  least  depth  of  8 
feet  from  Yergeimes,  Vt.,  to  Lake  Chainplain. 

No  operations  have  been  carried  on  since  the  improvement  of  Bull 
tirook  Bend  and  vicinity,  in  1884,  when  this  obstruction  was  entirely 
removed,  so  as  to  afford  a  good  channel  75  feet  wide  and  8  feet  deep  at 
low  water. 

There  have  been  expended  to  June  30,  1888,  $33,351.06. 

The  channels  at  Steam-boat  Landing,  Sharkie's  and  Crittenden's 
beads,  aud  at  the  mouth  are  still  to  be  widened  and  deepened  to  com- 
plete the  project  for  improvement. 

Illj  1,  1^87,  amount  available   $648. 34 

July  1,  1888,  balance  available  :   648. 34 

A  in  un  lit  appropriated  by  act  of  August  11,  1888    2,500.00 

Amount  available  for  fiscal  year  ending  June  30,  1889    3, 148. 34 

Amount  (estimated)  required  for  completion  of  existing  project   37, 000. 00 

Amount  tbatcan  be  profitably  expended  in  fiscal  yearending  J  tine  30, 181)0     5, 000. 00 
I  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
I  harbor  acts  of  1800  and  1867. 

(See  Appendix  N  N  8.) 

10.  Ticonderoga  River,  New  York. — The  project  for  this  improvement 
was  adopted  in  1881,  its  object  being  to  afford  a  channel  of  navigable 
width  ami  a  least  depth  of  8  feet  at  low  water  from  Ticonderoga  Village 
to  Lake  Champlain,  a  distance  of  about  2  miles. 

The  original  estimated  cost  of  the  improvement  was  $42,51G,  of  which 
amount  $12,000  have  been  appropriated,  and  as  expended  have  resulted 
iu  an  improved  channel. 
The  channel  requires  very  general  widening  and  deepening  in  order 


to  carry  out  the  project  of  improvement. 

July  1,  18-87,  amount  available   $1,864.60 

July  i,  icjS8,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
«»Jt*tanding  July  1,  1887    1, 805. 80 

July  1, 1888,  balance  available   68. 71 

Aiaoont  appropriated  by  act  of  August  11,  1888   2, 500. 00 

Amount  available  for  fiscal  year  ending  June  30,  1889   2, 558. 71 

\  Amount  (estimated)  required  for  completion  of  existing  project   28, 000. 00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(   harbor  acts  of  1866  and  1867. 

See  Appendix  N  N  9.) 


11.  Narrows  at  Lake  Champlain,  New  York  and  Vermont. — The  project 
for  this  improvement  was  adopted  in  1885,  and  has  for  its  object  the 
removal  of  such  obstructions  in  the  channel  as  will  afford  a  least  depth 

12  feet  and  a  least  width  of  150  feet,  at  low  water,  from  Whitehall 
Harbor,  New  York,  to  Benson's  Landing,  Vt.  The  entire  undertaking 
*a«  estimated  to  cost  $86,000,  of  which  amount  $30,000  have  been  ap- 
propriated. Contracts  were  made  for  the  removal  of  the  rock-reef  at 
Elbow,  near  Whitehall,  N.  Y.,  and  the  dredging  of  Kenyou's  Bay,  near 
k'nsou's  Landing,  Vt.,  and  both  were  well  under  way  at  the  close  of 
h*t  fiscal  year. 

The  former  contract  was  completed  and  closed  in  July,  1887,  the  other 
b  to  be  completed  July  30,  1888,  which  will  about#.  consume  the  avail- 
able funds. 
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July  1,  1887,  amount  available  $20, 858.  94 

July  L  1888,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  1887   $J6, 333. 35 

July  I,  1888,  outstanding  liabilities   6,264.97 

July  1,  1888,  amount  covered  by  existing  contracts   2,502. 07 

 25, 10O.  39 

July  1,  1888,  balance  available   1 , 758.  55 

Amount  appropriated  by  act  of  August  11,  1888   15,  OOO.  OO 

Amount  available  for  fiscal  year  ending  June  30, 1889   16, 758.  55 

(  Amount  (estimated)  required  for  completion  of  existing  project   41,  OOO.  OO 

J  Amount  thatcan  bo  profitably  expended  in  fiscal  yearending  June30,1890   41,  OOO.  OO 
\  Submitted  in  compliance  with  requirements  of  sectious  2  of  river  aud 
I    harbor  acts  of  1866  and  1867. 

(See  Appendix  N  N  10.) 


PACIFIC  COAST. 

IMPROVEMENT  OF  NAPA  RIVER  AND  OF  THE  HARBORS  OF  OAKLAND 

AND  REDWOOD,  CALIFORNIA. 

Officer  in  charge,  Col.  G.  II.  Mendell,  Corps  of  Engineers. 

1.  Napa  River,  California.— This  is  anew  work.  In  compliance  with 
tbe  requirements  of  the  river  and  harbor  act  of  July  5,  1884,  a  prelimi- 
nary examination  and  survey  were  made  of  Napa  River  from  the  mouth 
to  Napa  City,  Cal.,  and  the  report  thereon  is  printed  in  the  Report  of 
the  Chief  of  Engineers  for  1885,  Part  3,  as  Appendix  P  P  8. 

The  improvement  proposed  was  the  making  of  a  channel  4  feet  deep, 
75  feet  wide  from  the  mouth  of  the  river  to  the  bridge  at  the  city  ami 
50  feet  above  it,  at  an  estimated  cost  of  $27,000. 

The  river  and  harbor  act  of  August  11,  1888,  appropriates  $7,50O  for 
the  work,  and  a  further  sum  of  $10,000  may  be  profitably  expended,  in 
continuing  it  during  the  fiscal  year  ending  June  30,  1890. 

Amouut  appropriated  by  act  of  August  11, 1688   $7,  500.  IK) 

Amount  (estimated)  required  for  completion  of  existing  project   20,  luo.  OO 

Amount  that  can  be  prolitably  expended  in  fiscal  year  ending  June  30, 1^90  10,000.  Ou 
Submitted  in  compliance  with  requirements  of  sections  g  of  river  and 
harbor  acts  of  186*6  and  18o7. 

2.  Oakland  Harbor,  California. — The  natural  low-water  depth  at  the 
entrance  of  this  harbor  was  about  2  feet.  The  present  depth  is  9.5  feet. 
The  project  provides  for  a  ship-channel  of  18  to  20  feet. 

The  general  features  of  the  project  are : 

(1)  Two  high-tide  stone  jetties  extended  into  San  Fraucisco  Bay  to  a 
depth  of  about  13  feet. 

(2)  A  tidal  caual,  400  feet  in  width,  8  feet  in  depth,  admitting  to  the 
head  of  the  harbor  tidal  water  from  San  Leaudro  Bay. 

(3)  A  dam  at  mouth  of  San  Leaudro  Bay. 

(4)  Increase  of  tidal  prism  by  dredging  a  basin  ;  and 

(5)  Dredgiug  interior  channels. 

No  operations,  except  those  of  supervision,  were  carried  on  during 
the  past  year.  15 

The  dredged  channels  show  a  slight  diminution  of  maximum  ileptli  1 
foot  or  less  during  the  year,  accompanied  generally  with  a  considerable 
increase  of  area  of  channel  section,  as  compared  with  the  condition  at 
the  close  of  the  last  dredgiug  in  1882. 
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I  The  jetties  have  undergone  no  noticeable  change  during  the  past 
year. 

The  amount  appropriated  to  Juno  :iOt  189$,  is   $034,  600.  0X» 

|Ebe  amount  expended,  including  liabilitiest,  i8   thW,  HT>ij.  tK> 


July  1, 1887,  amount  available   0,278.28 

fcly  1, 1888,  amount rxpeuded  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1, 1887  *   $2,  174.  33 

July  1,  1888,  outstanding  liabilities   60.  00 

  2, 234.  £1 

folv  1,  1888,  balance  available   6,043.% 

amount  appropriated  by  act  of  August  1 1,  1*88   350, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1881)   350, 043.  K 

I Amount  (estimated)  required  for  completionof  existing  project   1,241,000.00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30 

1890   500,000.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


(See  Appendix  O  O  1.) 

3.  Redwood  Harbor,  California. — The  project  is  to  dredge  the  portion 
Bed  wood  Creek  adjacent  to  Redwood  City  for  a  distance  of  0,000  feet, 
accommodate  the  vessels  trading  at  that  port    These  vessels  have 
capacity  of  50  to  GO  tons. 

The  Government  dredge  was  engaged  in  making  this  channel  at  the 
ginning  of  the  fiscal  year.  It  had  then  gone  over  about  2,000  feet  in 
length.  In  July  aud  to  August  3,  when  it  was  withdrawn  to  work 
elsewhere,  it  dredged  870  feet  more,  leaving  about  2,300  feet  untouched. 

1,  1887,  amount  available   §3, 45r».  76 

y  1,  1888,  amount  expended  during  fiscal  year,  exclusivo  of  liabilities 

July  1,1887    1,704.02 


ly  1,  1888,  balance  available   1 ,  fc'Ot;.  84 

t  appropriated  by  act  of  August  11,  1888    7, 400.  00 

available  for  fiscal  year  ending  June  30, 1880   9, 060. 84 

(See  Appendix  O  O  2.) 

4.  Surrey  of  San  Francisco  Harbor,  San  Pablo  and  Suisun  bays,  Straits 
f  Carqvinez,  and  mouths  of  Sacramento  and  San  Joaquin  rivers,  Cali- 
l  party  took  the  field  on  August  17,  1887,  and  continued  a 
ydrograpnic  survey  of  San  Francisco  Harbor  until  January  31,  1888, 
n  the  party  was  withdrawn  on  account  of  bad  weather.  During  this 
terval  110.5  square  miles  were  covered  by  survey,  extending  in  lati- 
tude from  a  parallel  \h  miles  south  of  Point  Avisadero  to  a  point  one- 
lalf  mile  north  of  lied  liock,  and  in  longitude  from  the  Alameda  shore 
So  Raccoon  Straits,  coveriug  most  of  the  city  fronts  of  San  Francisco 
tad  Oakland. 

Special  examination  of  shoals,  with  samples  procured  by  borings,  was 

■ended. 

The  maps  enibodjing  this  information  are  all  completed  except  one, 
vbich  is  well  advanced. 
This  survey  covers  rather  more  than  half  of  the  area  that  may  be 
San  Francisco  Harbor,  leaving  the  western  half,  including  the 
itrance,  as  yet  uu surveyed. 

The  estimate  herewith  is  intended  to  extend  the  survey  over  the 
Haitrauce. 

The  total  amount  appropriated  is  $11,000.  * 


Digitized  by  Google 


292      REPORT  OF  Tlffi  CHIEF  OF  ENGINEERS,  U.  S.  AKMY. 


The  amount  expended,  including  liabilities,  is  $8,985.15. 


July  1,  1887,  amount  available   $11,0(10.00 

July  1,  188H,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  I,  18S7   $8,(178.48 

July  1,  1888,  outstanding  liabilities   *  300.67 

  8,98*10 


July  1,  18^8,  balance  available   2,014.K"» 


Amount  (estimated)  required  for  completion  of  existing  project   14,000.00 

Amount  t  bat  can  be  profitably  expended  in  fiscal  year  ending  June  30,1890  14, 000. 00 
Submitted  in  compliance  witb  requirements  of  sections  2  of  river  and 
harbor  acts  of         and  18f>7. 

(See  Appendix  O  O  3.) 

IMPROVEMENT  OF  THE  IIAEBOES  AT  SAN  LUIS  OBISPO,  WILMINGTON, 

AND  SAN  DIEGO,  CALIFORNIA. 

Officer  in  charge,  Maj.  W.  H.  LI.  Bcnyaurd,  Corps  of  Engineers. 
Supervising  Engineer,  Col.  G.  U.  Mendell,  Corps  of  Engineers. 

1.  Harbor  at  SSan  Luis  Obispo,  California,  ete. — This  is  a  new  work. 
In  compliance  witb  the  requirements  of  the  river  and  harbor  act  ap 
proved  August  5,  18SG,  an  examination  was  made  of  the  harbor  of  Sati 
Luis  Obispo,  California,  with  the  view  of  establishing  a  breakwater  at  ot 
near  Whaler's  Point,  and  the  report  thereon  is  printed  as  Appeudix  It  11 
3  of  the  Report  of  the  Chief  of  Engineers  for  1887. 

The  estimated  cost  of  the  proposed  breakwater  is  $281,898. 

The  river  and  harbor  act  of  August  11,  1888,  appropriates  $25,000  foi 
the  work,  and  a  further  sum  of  $50,000  may  be  profitably  expended  n 
continuing  it  during  the  fiscal  year  ending  June  30,  1890. 

Amount  appropriated  by  act  passed  August  11,  1888   $'.£5,000. 0 

'Amount  (estimated)  required  for  completion  of  existing  project  259*  89t\  U 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30,1890    50, 000.  o 
\  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  ltjOG  and  1H>7. 

2.  Wilmington  Harbor,  California. — The  present  project  is  intended  t 
secure  a  depth  from  14  to  1G  feet  at  mean  low  tide.  When  the  improve 
ment  was  begun  in  1871,  there  was  a  depth  of  about  1  foot  at  the  en 
trance ;  the  operations,  however,  have  resulted  iu  securing  a  great!, 
increased  depth  and  width  of  channel.  A  recent  survey  of  the  harbo 
shows  that  a  depth  of  12  feet  at  mean  low  tide  exists  throughout  tb 
length  of  the  inner  and  outer  channels.  It  is  intended  to  gain  th 
additional  iucreased  depth  required  by  dredging  and  by  raisiug  am 
extending  the  jetties.  These  operations  will  be  carried  on  during  th 
coming  season  and  in  the  future  under  the  existing  project,  to  the,  ei 
tent  of  the  funds  made  available  for  the  improvement. 

The  total  amount  appropriated  for  this  harbor  is  $7S0,000,  and  tb 
amount  expended  is  $735,120.00. 


July  1,  1887,  amount  available   $71,  714.  ( 

July  1,  1888,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  1887  '.   $26,833.39 

July  1,  1888,  outstanding  liabilities   7.27 

 —  26,840.1 


July  1,  1888,  balance  available   44, 87:t.  { 

Amount  appropriated  by  act  of  August  11,  1888    90,  OOO.  ( 


Amount  available  fur  fiscal  ye^r  ending  June  30,  18S9    134,873. < 
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Amount  (estimated)  required  for  completion  of  existing  project   $K>,  000. 00 

Amount  that  can  bo  profitably  expended  in  fiscal  year  ending  J  one  30,  lifJO   8.">,  000. 00 

,  Submitted  iu  compliance  with  requirements  of  sections  !i  of  river  and 

I  harbor  acl.sof  18oT>  and  1M7. 

;See  Appendix  P  P  1.) 

3.  San  Diego  Harbor,  California.— The  project  for  this  improvement  was 
uiadc  in  187.1,  and  the  work  was  completed  in  1S7G,  the  object  being  to 
prevent  the  filling  up  of  the  harbor  by  mateiial  brought  down  by  the  San 
Diego  River  daring  flood  stages.  The  work  consisted  in  cutting  a  new 
titer- W&yy  80  as  to  cause  the  river  to  empty  into  False  Bay,  and  in 
Gilding  a  levee  across  the  old  channel  near  its  entrance  into  the  harbor. 

The  amount  appropriated  since  1875  is  $81,000,  and  the  amount  ex- 
landed  8SO,95S.oy. 

The  general  condition  of  the  work  is  good,  but  \t  is  in  need  of  cer- 
tain repairs. 


h\j  1,  1867,  amount  available   $111.19 

inly  1, 1888,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,  l8e>7   69. 28 


Wf  1,  1888,  balance  available   41.91 

-'/wont  appropriated  by  act  of  August  11,  1868   1,000.00 


tunant  available  for  liscal  year  ending  June  30,  1889   1, 041. 91 

iSee  Appendix  P  P  2.) 


i  Surreys  of  San  Diego  Harbor,  Newport  Harbor,  and  San  Luis  Obispo 
Harbor,  California. — These  surveys  were  made  in  accordance  with  a 
proviso  in  section  I  of  the  river  and  harbor  act  of  August  5,  1880,  and 
f?l*>rts  thereon  submitted  to  Congress  and  printed  as  follows : 

Xnrrey  of  San  Diego  Harbor  in  House  Ex.  Doc.  No.  177,  Fiftieth  Con- 
pas,  first  session.— (See  also  Appendix  P  P  3.) 

Surrey  of  Newport  Harbor  in  House  Ex.  Doc.  No.  215,  Fiftieth  Com- 
:rvvs,  first  session.— (See  also  Appendix  P  P  4.) 

The  report  on  Survey  of  San  Luis  Obispo  Harbor  is  printed  In  Senate 
£i  Doc  No.  81,  Forty-ninth  Congress,  second  session;  also  in  Appen- 
dix UK  of  the  Annual  Report  of  the  Chief  of  Engineers  for  the  fiscal 
Far  ending  June  30,  1887. 

Limitations  and  surveys  for  improvement,  to  comply  wrrii 

REQUIREMENTS  OF  THE  RIVER  AND  IIARBOR  ACT  OF  AUGUST  5, 
1886. 

It  appearing,  after  preliminary  examination  by  the  local  engineer, 
flat  the  localities  were  worthy  of  improvement,  Major  Uenyaurd,  was 
;  diarged  with  and  completed  the  survey  of  San  Pedro  Bay,  California, 
**r  the  entrance  to  Wilmington  Harbor,  with  a  view  to  establishing  an 
'*ffT  harbor  for  the  protection  of  deep  draught  vessels,  the  results  of 
*Uch  were  transmitted  to  Congress  and  printed  as  House  Ex.  Doc. 
[Kl91,  Fiftieth  Congress,  first  session.— (Sec  also  Appendix  P  P  5.) 

arPKOVEMENT  OF  ENTRANCE  TO  nUMBOLDT  BAY  ;  OF  SAN  JOAQUIN, 
SOKELUMNE,  SACRAMENTO,  AND  FEATHER  RIVERS,  AND  PETALUMA 
CREEK,  CALIFORNIA. 

\  Officers  in  charge,  Capt.  A.  H.  Payson,  Corps  of  Engineers,  to  NTo- 
faober23, 1887,  since  which  date  Maj.  VV.  II.  Heuer,  Corps  of  Engineers. 
*ipervising  Engineer,  Col.  G.  II.  Mendell,  Corps  of  Engineers. 

ll  San  Joaquin  River,  Stockton  and  Mormon  sloughs,  California.— 
"Hw  project  adopted  in  1877  and  slightly  modified  in  1881  had  for  its 
pet  to  secure  and  maintain  a  chauuel  9  feet  deep  and  100  feet  wide 
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to  Stockton,  4  feet  deep  and  80  feet  wide  to  Millers  Warehouse  in 
Mormon  Slough  to  straighten  the  river  by  cut-offs  below  the  mouth  ot 
Stockton  Slough  and  to  temporarily  improve  the  low-water  channel  of 
the  Upper  San  Joaquin  by  the  removal  of  snags,  scraping  bars,  and 
construction  of  wing-dams.  Before  work  was  commenced  the  channel 
to  Stockton  had  at  low- water  stage  a  depth  of  only  C  feet.  The  upper 
river  was  navigable  to  Hill's  Ferry,  for  boats  drawing  2  feet  or  less,  for 
six  or  seven  months  of  the  year. 

Up  to  .lime  30  there  had  been  expended  on  the  San  Joaquin  and 
sloughs  $144,880.44.  During  the  fiscal  year  just  ended  there  was 
spent  in  dredging  at  Stockton  Slough  aud  in  the  main  river  at  Dutch- 
man's Keach  $13,073.92.  About  144,975  cubic  yards  of  dredging  was 
done,  and  the  excavated  material  was  forced  ashore.  In  Stockton 
Slough  an  excavation  was  made  50  feet  by  9  feet  by  7,663  feet  in 
length  on  the  south  side  of  the  slough,. and  one  was  made  on  the 
north  side  the  same  depth  and  width  and  2,200  feet  long.  In  Dutch- 
man's Keach  a  channel  was  made  150  feet  wide,  850  feet  long,  and  hav- 
iug  a  depth  of  9  feet  at  low  tide.  Annual  dredging  in  the  Stockton 
Slough  and  in  the  main  river  below  the  slough  will  be  necessary  to 
maintain  navigable  channels.  Wherever  dredging  has  been  done  and 
interrupted  for  any  length  of  time  in  the  slough,  the. cut  has  refilled. 
Where  cut-oil's  have  been  made  in  the  river  the  channel  produced  has 
maintained.  Two  more  cut-offs  below  Stockton  Slough  would  be  bene- 
ficial to  navigation  ;  they  are  estimated  to  cost  $125,000.  On  account 
of  lack  of  funds  only  seven  months  of  dredging  could  be  done  on  this  im- 
provement. The  crevasse  at  Paradise  Cut  ought  to  be  partially  closed, 
and  was  estimated  to  cost  $14,000.  A  dam  may  have  to  be  built  at 
Laird's  Slough  on  the  upper  river  to  prevent  the  river  from  leaving  its 
present  bed  aud  to  prolong  navigation  for  a  few  weeks  in  each  year. 
The  estimated  cost  of  the  dam  is  $9,570. 

The  act  of  August  11,  1888,  making  an  appropriation  for  improving 
this  river,  provides  for  closing  Laird's  Slough  and  the  partial  closure  ot 
"  Paradise  Cut."  The  amount  estimated  for  the  completion  of  the  ap- 
proved project  is  therefore  increased. 

• 

July  1,  1887,  amount  available   $13,  869.  5C 

.July  1,  1888,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 

outstanding  July  1, 1887   13,  Q73.  95 

'   

July  1, 1888,  balance  availablo   79G.  C4 

Amount  appropriated  by  act  of  August  11,  18*8   SJ5,  ooo!  Oi 

Amount  availablo  for  fiscal  year  ending  June  :10, 18s0   25f  795.  GA 

f  Amount  (estimated)  required  for  completion  of  existing  project   1*«>4,  OOO.  Oi 

J  Amouut  tbatcanbonrolitably expended  iti  fiscal  yearendmg  Juno  30,1890    4o'<HX>.  Ot 
]  Submitted  in  compliauco  with  requirements  of  sections  '2  of  river  aud 
L    harbor  acts  of  18GU  and  1807. 

(See  Appendix  Q  Q  1.) 

2.  Mokclumne  River,  California. — The  project  for  improvement  was 
adopted  in  1884,  and  had  for  its  object  the  removal  of  snags  and  over- 
hanging trees  between  the  mouth  of  the  river  and  Benson's  Ferry. 

Up  to  June  30,  1887,  there  had  been  spent  on  the  improvement 
$10,900.58;  both  forks  of  the  river  were  cleaned  out  to  Benson's  Ferrv 
as  contemplated.    No  work  was  done  during  the  past  year,  owin«-  to 
lack  of  funds. 

A  little  snagging  will  occasionally  be  necessary  to  keep  the  river  in  a 
good  navigable  condition  ;  hence  no  estimate  for  final  completion  can 
made.  w 
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July  1,  1887,  amount  available   $39.42 

July  1,1888,  balance  available   39.42 

Amount  appropriated  by  act  of  August  11,  1883    2, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1889    2, 039. 42 

(See  Appendix  Q  Q  2.) 

3.  Sacramento  and  Feather  rivers,  California.— The  project  was  adopted 
in  1874  and  had  for  its  object  the  improvement  of  the  low-water  chauuel 
l*y  wing-dains,  scraping  of  bars,  and  the  removal  of  snags  and  trees. 
'  Up  to  June  30,  1887,  there  had  been  expended  $320,799.03,  including 
outstandiug  liabilities,  part  of  which  was  used  in  the  construction  of  a 
I  nag-  boat,  two  barges,  and  a  dredge-boat. 

Daring  the  year  ending  Juno  30,  1888,  there  was  expended  on  the 
nver  $8,S13.84.  On  account  of  lack  of  funds  the  snag-boat  only 
worked  U9  days,  removed  283  snags,  built  2  wing-dams,  blasted  off  a 
projecting  point  of  river  at  Hemstreet's  Bend,  and  blasted  and  washed 
oat  a  bar  near  Walsh's  Cut-off,  increasing  the  depth  of  water  on  this 
Uir  by  2  feet. 

Before  improvement  the  channel  of  the  Upper  Sacramento  Kiver  was 
obstructed  by  snags,  and  navigation  was  very  expensive  and  hazardous; 
after  improvement  the  snags  were  removed,  depths  were  increased,  nav- 
i^ation  was  uninterrupted,  freight  and  insurance  rates  were  reduced, 
there  was  a  great  increase  in  commerce,  and  navigation  was  made  per- 
fectly safe. 

Since  1S75,  when  work  was  commenced,  Congress  has  appropriated 
f«»r  this  work  $415,000,  of  which,  up  to  the  close  of  the  present  fiscal 
\ ear,  $329,012.87  have  been  spent;  of  the  balance,  $115,387.13,  ouly 
f  1,193.20  is  available  for  use,  as  the  large  appropriation  ($250,000)  made 
in  1882  and  that  of  1884  ($40,000)  were  rendered  non-available  in  conse- 
'juence  of  a  clause  in  the  act  of  1S84  which  prohibited  the  expenditure 
<»f  these  funds  except  as  therein  provided,  and  until  the  Secretary  of 
War  was  satisfied  that  hydraulic  mining  on  the  Sacramento  Kiver  and 
its*  tributaries  had  ceased. 

Steam -boat men  are  now  complaining  of  troublesome  navigation  near 
Walsh's  Landing,  but  with  the  small  amount  of  money  a  vailable  nothing 
ii  the  way  of  assistance  can  be  rendered. 

No  estimate  for  final  completion  of  the  work  can  be  made.  Snags 
•Aill  have  to  be  removed  annually  or  navigation  must  cease.  It  is  esti- 
mated that  $40,000  can  be  advantageously  spent  in  the  fiscal  year  end- 
ing Jane  30,  1890. 


July  1,  1837,  amount  available  $124,200.97 

Jaljr  1,  1888,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
.mUtaodiug  July  1, 1887 . 1   8, 613. 84 


J  jly  1,  1888,  balance  available   115,387.13 

Amount  appropriated  by  act  of  August  11,  1888   20, 000. 00 


Amonnt  available  for  fiscal  year  ending  Juno  30,  1889   135,387. 13 


v  Amonnt  that  can  be  profitably  expended  in  fiscal  year  ending  June  30,1890  40, 000. 00 

•Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
/    harbor  acts  of  18CC  and  1867. 

(See  Appendix  Q  Q  3.) 

4-  Pctaluma  Creek,  California. — The  project  adopted  in  1880  had  for  its 
object  to  straighten  the  channel  by  cut-otl's  and  secure,  by  dredging  for 
aJioat  8,000  feet  below  Petaluma,  a  channel  50  feet  wide  and  3  feet 
!eep  at  low  water.  Before  improvement  the  channel  was  very  crooked 
and  bare  at  low  water.    Work  was  completed  in  1884  at  a  cost  of 
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$27,656.91,  leaving  a  balance  available  of  $3,343.09.  Since  tben  and 
until  within  the  past  two  months  nothing  has  been  done,  and  theehan 
nel  has  refilled  in  places,  so  that  the  bottom  of  the  creek  in  places  at 
low  tide  is  2  feet  out  of  water.  A  contract  has  been  made,  and 
dredging  is  now  in  progress,  to  be  completed  in  about  one  week.  About 
8,000  cubic  yards  of  material  will  be  excavated,  which  will  relieve  the 
immediate  wants  of  navigation. 

July  1,  1887,  amount  available   $2,  'M2. 09 

.July  1, 1888,  amount,  expended  daring  tiscal  year,  exclusivo  of 

liabilities  outstanding  July  1,  1887   $-210.24 

July  1,  1888,  amount  covered  bv  existing  contracts   2,  KJ2. 85 

  2,343.00 


Amount  appropriated  by  act  of  August  11,  1888   2,000.00 

Amounttbatcan  bo  profitably  expended  in  fiscal  year  ending  Juno30, 1890     2,000. 00 
Submitted  in  compliance  with  reqniremonts  of  sections  2  of  river  and 
harbor  acts  of  ltiOG  and  18f»7. 

(See  Appendix  Q  Q  4.) 

5.  Humboldt  Harbor  and  Bay,  California. — The  project  for  the  im- 
provement of  the  bay  was  adopted  in  1881.  Its  object  was  to  obtain, 
by  dredging,  a  ehannel  13  feet  deep  and  200  feet  wide  to  the  upper  end 
of  the  wharves  in  Eureka,  and  to  dredge  channels  10  feet  deep  and  100 
feet  wide  to  Areata  and  Hookton.  This  work  was  completed  in  1884. 
It  has  since  deteriorated.  In  1882  a  project  was  submitted  and  adopted 
to  improve  the  entrance  to  Humboldt  Bay  by  building  a  training-wall 
to  the  level  of  low  water,  extending  from  the  South  Spit  in  a  north- 
wcsterlv  direction.  The  estimated  cost  of  the  training-wall  was 
8000,000. 

Before  improvement  began  in  the  bay  the  channel  to  Eureka  only  had 
a  depth  of  7  feet;  those  to  Areata  and  Hookton  had  6-foot  depths. 

The  act  of  August  5,  1880,  provided  that  no  money  should  be  speut 
in  the  improvement  to  entrance  of  Humboldt  Bay  until  the  United 
States  had  received,  free  of  expense,  a  title  to  the  land  desired  on  the 
South  Spit.   The  deed  for  the  land  has  just  been  received. 

There  has  been  expended  to  the  end  of  the  present  fiscal  year 
$80,884.69. 

Jnly  1,  1887,  amount  available  $136*615.31 

July  1,1888,  balance  available    13T>,  Cl."».  'M 

Amount  appropriated  by  act  of  August  11,  1888    135,000.00 

Amount  available  for  fiscal  year  ending  Juno  30,  1889   201,615.  HI 

f  Amount  (estimated)  required  for  completion  of  existing  project   413, 000.  W 

J  Amount  that  can  bo  profitably  expended  in  liscal  yeareuding  Jnne  30,  IKK)  200, 000. 00 
l  Submitted  in  compliance  with  requirements  of  sections  2  of  rivrr  and 
t    harbor  acts  of        and  1>-G7. 

(See  Appendix  Q  Q  5.) 

IMPROVEMENT  OF  THE  ENTRANCES  TO  COOS  AND  YAQUINA  BAYS,  OF 
MOUTH  OF  COQUILLE  RIVER,  OF  ITMPQUA  RIVER,  AND  OF  TILLAMOOK 
BAY  AND  BAR,  OREGON. 

Officers  in  charge,  dipt.  Chas.  F.  Powell,  Corps  of  Engineers,  lo 
July  10,  1S87,  since  which  date  dipt.  Willard  Young,  Corps  of  Engi- 
neers.   Supervising  Engineer,  Col.  G.  H.  Mendell,  Corps  of  Engineers. 

1.  Coquille  River,  Oregon. — At  the  time  the  work  of  improvement 
was  begun  the  entrance  to  the  Coquille  liiver  was  considered  very  dan- 
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geroos.  It  was  by  a  long,  tortuous,  and  narrow  channel  skirting  the 
*jutli  headland,  and  was  studded  with  rocks  from  beyond  the  bar  on 
the  outside  to  a  distance  of  one-half  mile  iuside.  The  depth  at  low 
water  over  the  bar  was  ouly  about  3  feet,  while  the  position  of  the  bar 
chauuel  was  constantly  shifting.  The  chaunel  sometimes,  at  long  inter- 
vals apart,  broke  through  the  North  Spit  and  ran  directly  out  to  sea, 
just  south  of  Rackliffe  Rock,  but  did  not  remain  long  in  this  position. 
The  entrance  at  such  times  was  comparatively  safe,  and  the  channel 
was  at  its  very  best.   The  mean  rise  of  the  tide  at  this  place  is  4.1  feet. 

The  plan  of  the  improvement  i  si  oopeu  and  maintain  a  channel  throngh 
the  North  Spit,  and  running  directly  out  to  sea,  just  south  of  Racklifte 
Hock,  by  building  ajetty  on  the  south  side  of  the  entrance,  beginning 
at  a  point  on  the  left  bank  inside  the  entrance  and  running  across  the 
North  Spit  at  a  distance  of  800  feet  south  of  Rackliffe  Rock,  and  in  a 
direction  nearly  west. 

The  amount  expended  to  June  30, 1388,  including  outstanding  liabil- 
ities July  1,  1887,  was  $49,510.43.  One  thousand  six  hundred  and 
twenty-six  feet  of  jetty  had  been  built.  The  channel  through  the  North 
Spit  was  opened  in  1882,  after  the  construction  of  about  1,000  feet  of 
temporary  jetty,  and  soon  after  the  old  channel  was  completely  filled  up 
and  the  jetty  across  it  covered  with  sand  and  drift.  The  new  channel 
when  well  opened  gave  a  depth  of  7  feet  at  low  water  over  the  bar. 
During  1884  some  of  the  temporary  jetty  was  destroyed  by  drift,  and 
the  adjacent  fill  was  washed  out,  so  that  a  portion  of  the  outflow  escaped 
uselessly  to  the  south  among  the  rocks,  causing  a  shoaling  up  of  the 
channel  over  the  bar  to  a  depth  of  5  feet.  In  1885  the  jetty  was 
repaired  and  extended  out  to  a  length  of  1,523  feet,  giving  a  channel 
•lepth  of  about  6  feet  at  low  water. 

During  the  year  ending  June  30,  18S8,  an  extension  of  300  feet  was 
made  to  the  jetty  pile-work,  iu  which  14,235  linear  feet  of  piling  were 
used;  3,384  cubic  yards  of  stone  were-quarried  and  placed  in  the  jetty 
as  filling  to  the  pile-work  and  as  riprap  on  the  channel  side.  Other 
operations  consisted  simply  in  the  storage  and  care  of  property  and  in 
keeping  vessel  records. 

The  jetty  thus  far  constructed  is  temporary  in  character  and  will  need 
to  be  strengthened  throughout  most  of  its  length.  To  obtain  a  needed 
*foot  channel  at  low  water  over  the  bar  the  present  jetty  will  have  to 
be  extended,  and  probably  a  jetty  on  the  north  side  of  the  entrance 
will  have  to  be  added. 

Mj  1,  1887,  amount  available   $6, 682. 40 

July  l.  1W88,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  1887    $6, 119.50 

hW  1, 18*8,  outstanding  liabilities   73. 33 

 G,  192. 83 

hh  1,  1888,  balance  available   489.57 

Wuut  appropriated  by  act  of  August  11,  1888   25.000.00 

^oo nt  available  for  fiscal  year  ending  June  30,  1889    25, 489. 57 

Amount  (estimated)  required  for  completion  of  existing  project   94,000.00 

Amount  that  can  be  profitably  expended,  including  $500  for  snagging,  in 

fiacal  j  car  endiug  Juno  30,  1890    50, 000. 00 

>obmitt<id  in  compliance  w  1 1  h  requirements  of  sections  2  of  river  and 
I   harbor  acts  of  1HGG  and  1807. 

(See  Appendix  II  R  1.) 

1  Entrance  to  Coos  Bay,  Oregon.— The  obstructions  which  existed  at 
tke  entrance  to  this  harbor  before  the  works  of  improvement  were  be- 
pffi  consisted  first  of  the  outer  bar,  which  is  of  sand  and  is  shifting  iu 
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character,  and,  secondly,  of  the  inner  shoals  formed  by  the  sands 
which  accumulate  in  the  spring,  summer,  and  autumn,  during  the  times 
when  the  northwesterly  winds  prevail.  Under  the  action  of  these  winds 
the  spit  on  the  north  side  advanced  towards  the  south,  contracting  the 
navigable  passage  under  Coos  Head  to  a  very  narrow  widtti,  aud 
usually  making  the  outer  channel  follow  the  west  side  of  the  spit  in  a 
long  and  tortuous  course  across  the  bar.  The  channel  had  at  times 
broken  through  the  north  spit  on  a  line  the  general  direction  of  which 
is  from  Fossil  Point  to  a  point  just  to  the  north  of  Coos  Head,  it  was 
then  direct,  the  depth  of  water  was  greatest,  aud  vessels  could  euter 
or  go  out  without  trouble.  The  mean  rise  of  tide  above  the  plaue  of 
reference  is  5.G  feet. 

The  project  for  this  improvement,  adopted  in  1879,  is  to  coustrnct,  at 
an  estimated  cost  of  $6110,000,  a  jetty  of  wood  aud  stone,  or  of  stone,  as 
may  be  found  best,  from  a  point  L'50  yards  below  the  northern  extremity 
of  Fossil  Point,  on  a  line  towards  the  east  end  of  Coos  Head,  this  line 
in  plan  curving  so  as  to  be  directed  at  its  outer  end  to  the  Head  or  a 
little  to  the  north  of  it.  The  object  is  to  prevent  accretion  to  the  south 
end  of  the  sand-spit  on  the  north  side  of  the  entrance,  and  to  open  and 
maintain  a  deeper  and  more  direct  channel  across  the  outer  bar. 

The  amount  expended  to  June  30, 1888,  including  outstanding  liabili- 
ties, was  $131,529.10. 

July  1, 1887,  the  jetty  bad  been  partly  built  to  a  length  of  1,761  feet, 
and  had  caused  a  partial  erosion  of  the  end  of  the  North  Spit,  and  bad 
opened  a  channel  wrell  to  the  south,  winch  was  deeper,  wider,  and  less 
exposed  to  wind  and  sea  than  the  former  channel  in  its  usual  position. 
The  new  channel  was  also  much  less  shiftiug  than  the  old  one. 

No  active  operations  in  jetty  building  were  conducted  during  the  past 
year.  Vessel  records  were  kept,  and  a  watchman  was  employed  to 
look  after  the  Government  property.  A  supply  of  water  being  avail- 
able for  quarry  sluicing  during  the  rainy  season,  the  watchman,  with  a 
little  Jissistance,  succeeded  in  washing  into  the  bay  about  7,000  cubic 
yards  of  dirt  overlying  the  ledge  at  the  Fossil  Point  quarry. 

It  is  expected  that  the  jetty  will  be  extended  about  600  feet,  and  that 
its  top  throughout  will  be  raised  to  2  feet  above  low  water.  The  first 
work  to  be  done,  after  sufficient  funds  become  available  to  resume  op- 
erations, will  be  to  lay  a  proper  foundation  course  of  stone  on  the  line 
of  the  proposed  extension.  This  will  be  needed  to  prevent  the  bottom 
from  scouring  out,  and  so  to  keep  the  cross-section  of  the  jetty  as  small 
as  possible. 

July  1, 1**7,  amount  available   930, 910. 4*2 

.July  1, 1888, amount  expended  during  fiscal  year;  exclusive  of 

liabilities  outstanding  July  1,1687   $1,433.03 

July  1, 1388,  outstanding  liabilities   256.49 

  1, 689.59 

i   

July  1. 1888,  balance  available   29,220.90 

Amount  appropriated  by  act  of  August  11, 1888   £0. 000.  Oil 

Amount  available  for  fiscal  year  ending  Juno  30, 1839    79,2*20.90 

f  Amount  ( estimated)  required  for  completion  of  existing  project  386,250.00 

j  Amount  tbatciii  bo  profitably  expended  in  fiscal  yearendiug  Juno  30, 1890  200,000.00 
|  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
I    harbor  acts  of  18(36  and  1867. 

(See  Appendix  R  R  2.) 

3.  Umpqua  River,  Oregon. — Just  below  Scottsbnrgh,  the  head  of  navi- 
gation on  the  Umpqua  River,  are  five  sandstone  bars  or  ledges  IS  feet 
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to  15  feet  wide,  and  submerged  from  1  foot  to  2  feet  at  low  tide  on  a 
low-river  stage.  The}'  are  separated  by  pools  about  150  feet  wide  and 
how  5  to  10  feet  deep  at  low  water. 

The  amount  expended  on  the. project  to  June  30,  1887,  iucluding  out- 
standing liabilities,  was  $4,715.51,  aud  resulted  in  increasing  the  con- 
trolling depths  over  the  reefs  through  a  chauuel  50  feet  wide,  from  1 
loot  at  low  water,  which  formerly  existed,  to  2  feet  at  low  water. 

The  total  amount  appropriated  for  this  work  to  July  1,  1887,  was 
*4,635.89,  and  $83.86  has  been  received  from  sale  of  property  to  other 
appropriations,  making  a  total  of  $4,749.75. 

No  work  whatever  was  done  during  the  past  year  for  waut  of  funds. 
There  has  been  no  change  in  the  channel  since  Juno  30, 1887. 

It  was  estimated  at  the  time  work  was  suspended  that  $2,000  would 
be  required  to  complete  the  present  project.  This  amount  could  be 
profitably  expended  in  one  seasou. 

Joly  1,  1887,  deficiency   $29. 02 

'  from  sale  of  property  to  other  appropriations   tW.  86 


34.  24 

July  1,  1888,  amount  expended  during  tiscal  year,  exclusive  of  liabilities 
outstanding  July  I,  1887    23.49 

•Jnlv  1,  1888,  balance  available   10. 75 

Amount  appropriated  by  act  of  August  11,  1688    2, 000. 90 

Amount  available  for  fiscal  year  ending  Juuo  30,  1889    2, 010. 7.r> 

(See  Appendix  R  R  3.) 

4.  Entrance  to  Yaquina  Bay,  Oregon. — The  usual  prevailing  depths 
over  the  bar  at  low  water  at  this  entrance  before  improvement  were 
from  7  feet  to  8  feet.  Three  distinct  channels  existed,  known  as  the 
North,  Middle,  aud  South  channels.  The  South  Channel  was  the  one 
most  used,  but  was  rendered  dangerous  by  the  presence  of  rocks.  The 
Middle  Channel,  though  free  from  rocks,  was  usually  the  shoalest  of 
the  three,  and  so  was  little  used.  The  North  Channel,  besides  being 
long  and  tortuous,  was  so  studded  with  rocks  as  to  be  considered  un- 
navigable.  Owing  to  the  shifting  nature  of  the  bar  these  channels 
▼ere  constantly  changing,  both  in  position  and  in  depth.  The  mean  rise 
of  the  tide  is  7.1  feet. 

The  approved  project,  adopted  in  1881,  is  to  run  out  a  dike  or  jetty 
«*n  the  south  side  of  the  entrance,  so  as  to  cause  the  South  Channel  to 
"boal  up  aud  the  flow  to  be  deflected  northward,  with  a  view  to  open- 
ing and  maintaining  the  Central  Channel  with  a  least  depth  of  17  feet 
at  high  water. 

The  amount  expended  to  June  30,  1883,  including  outstanding  lia- 
bilities, was  $234,353.04.  On  July  1,  1887,  2,517  feet  of  jetty  and  450 
feet  of  dike  for  shore  protection  had  been  constructed,  but  not  completed 
to  full  height  and  strength.  The  South  Chauuel  had  been  permanently 
'letiected  from  the  south  rocks,  and,  for  a  part  of  the  time,  made  to  unite 
«ith  the  Central  Channel.  The  prevailing  depths  over  the  bar  were 
plater  by  2  or  3  feet,  aud  the  channel  was  less  shifting  and  much  safer 
!bao  formerly.  During  the  past  year  this  jetty  has  been  extended  400 
feet. 

The  present  condition  of  the  work  makes  it  apparent  that  a  north 
,«*tty,  closing  the  North  Channel,  must  be  constructed  before  the  im- 
.iroved  channel  will  be  of  the  necessary  depth.    An  estimate  for  this 
jetty  was  included  in  the  annual  report  of  the  officer  in  charge  for  June 
1886  (Annual  Report  Chief  of  Engineers,  1880,  page  2001).  This 
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amount  has  been  added  to  that  heretofore  reported  as  required  for  the 
completion  of  the  existing  project. 

An  examination  of  the  bar  was  made  June  9,  1888,  when  the  channel 
was  found  to  have  a  depth  of  11  feet  at  low  water,  and  to  be  straight 
out  ou  a  line  a  little  to  the  north  of,  but  parallel  to,  the  jetty. 

The  part  of  the  jetty  already  constructed  needs  raising  and  strength- 
ening. An  extension  shoreward  of  000  feet  or  more  will  be  needed  to 
dose  the  breach  in  the  jetty  tramway  recently  started  and  now  widen- 
ing at  the  shore  end  of  the  jetty. 

July  1, 1887,  amouut  available   $42,  47<».  84 

Amount  refunded  on  account  of  errors  in  freight,  charges   90.55 

42,  497. 

July  1, 1868,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1, 1887   $41, 074. 98 

July  1,1888, outstanding  liabilities   155.50 


 41,830.4* 

July  1, 1888,  balanco  available  .. .    t>G6.  01 

Amount  appropriated  by  act  of  August  11, 1888   150,  000.  00 

Amount  available  for  fiscal  yoar  ending  June  30,  1889    150, 666.  *il 

'Amouut  (estimated)  required  for  completion  of  existing  project   318,970.  00 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1890  319, 000.  00 
Submitted  in  compliance  with  requirements  of  sections  %i  of  river  and 
k    harbor  acts  of  1866  and  1867. 

(See  Appendix  B  B  4.) 

5.  Tillamook  Bay  and  Bar,  Oregon. — This  is  a  new  work.  To  comply 
with  the  requirements  of  the  river  and  harbor  act  of  August  5,  1SSG,  n 
preliminary  examination  and  survey  were  made  of  Tillamook  Bay  and 
Bar,  and  the  report  thereon  was  transmitted  to  Congress  February  25, 
1888,  and  printed  as  House  Ex.  Doc.  No.  185,  Fiftieth  Congress,  first 
session. 

The  proposed  improvement  contemplates  dredging,  removal  of  snag*, 
and  closing  with  dams  two  small  outlets,  at  an  estimated  cost  of 
192. 19. 

The  river  and  harbor  act  of  August  11,  1888,  appropriates  $5,200  for 
the  work. 

Amount  appropriated  by  act  of  August  11,  188H   §5,200.  00 

EXAMINATIONS  AND  SURVEYS  FOR  IMPROVEMENT  TO  COMPLY  WITH  RE 
QUIREMENTS  OP  THE  RIVER  AND  HARBOR  ACT  OF  AUGUST  5, 188G. 

It  appearing,  after  preliminary  examination  by  the  local  engineer,  thai 
the  localities  were  worthy  of  improvement,  Captain  Powell  was  charged 
with  and  completed  the  survey  of  Tillafnook  Bay  ami  Bar,  Oregon,  the* 
results  of  which  were  transmitted  to  Congress  and  printed  as  House 
Kx.  Doc.  No.  185,  Fiftieth  Congress,  first  session. 

(See  also  Appendix  R  R  5.) 

IMPROVEMENT  OF  THE  MOUTH  OF  THE  COLUMBIA  RIVER,. OREGON  AND 
WASHINGTON  TERRITORY — CONSTRUCTION  OF  CASCADES  CANAL, 
COLUMBIA  RIVER — IMPROVEMENT  OF  THE  CUEHALIS  RIVER;  OF 
Til K  SKAGIT,  STEILAQUAMISH,  NOOTSACK,  SNOHOMISH,  AND  SNO- 
QUALMIU  RIVERS,  WASHINGTON  TERRITORY — WATER-GAUGES  ON 
COM I MIMA  RIVER. 

Officer*  in  charge,  Capt.  Chas.  F.  Powell,  Corps  of  Engiueers,  until 
April,  1HHS,  since  which  date  Maj.  Thos.  H.  Handbnry,  Corps  of 
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Engineers.  Lieut.  Edward  Burr,  Corps  of  Engineers,  Las  been  on  duty 
under  the  immediate  orders  of  the  officers  in  charge  during  the  year. 
Supervising  Engineer,  Col.  G.  H.  Meudell,  Corps  of  Engineers. 

1.  Mouth  of  the  Columbia  River,  Oregon  and  Washington  Territory. — 
The  project  under  which  this  work  is  being  carried  on  was  adopted  iu 
1SS4.  It  contemplates  providing  a  channel  across  the  Columbia  River 
Bar  having  a  depth  of  30  feet  at  mean  low  tide.  This  is  to  be  accom- 
plished by  concentrating  the  water  flowing  over  the  bar  aud  increasing 
the  resultant  currents  to  such  a  degree  as  to  procure  the  desired  depth. 

Of  late  years  the  main-bar  chauuel  has  varied  from  19  to  21  feet  in 
depth  at  low  water,  with  insufficient  width ;  26  feet  are  required  in  a 
wide,  direct,  and  stable  channel,  and  30  feet  are  desirable  for  the  deep 
vessels  needed  by  the  Columbia  River  trade  on  account  of  heavy  seas 
in  the  locality. 

The  work  which  is  now  in  progress  is  the  building  of  a  low  tide  jetty 
from  Point  Adams,  on  the  South  Cape,  and  extending  in  a  westerly  di- 
rection, with  a  slight  curve  to  the  south,  out  across  Clatsop  Spit. '  The 
project  calls  for  this  to  extend  4£  miles  or  less  as  circumstances  may 
require,  to  a  point  about  3  miles  south  of  Cape  Hannock.  The  material 
is  principally  stone,  placed  in  position  from  a  tramway  resting  on  piles 
driven  along  the  line  of  the  jetty. 

The  jetty  is  now  under  construction  for  a  little  more  than  one-half  a 
mile ;  over  much  of  this  distance  only  a  thin  layer  of  stone  has  yet  been 
placed.  The  work  is  not  sufficiently  advanced  to  show  any  appreciable 
effect  upon  the  channel  over  the  bar. 

The  amount  appropriated  for  this  work  is  $287,500,  of  which  there  has 
been  expended  to  June  30, 1888,  $247,331.75. 

Joly  1,  1867,  amount  available   $153,959.31 

Kroni  sale  of  powder  to  appropriation  improving  Chehalis  River,  Wash- 
ington Territory   78. 00 

154,037.31 

Joly  1,  1888,  amount  expended  during  fiscal  year,  exclusive 

of  liabilities  outstanding  July  1,  18*7   $102,791.06 

Jnlv  1,  1888,  outstanding  liabilities   11,000.00 

  11:1,791.06 

July  1 ,  1888,  balance  available   40, 246. 25 

Amount  appropriated  by  act  of  August  11,  1888   500, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1889    540, 240. 25 

(Amount  (estimated)  required  for  completion  of  existing  project   2,923,000.00 

|  Amonnt  that  can  be  profitably  expended  iu  fiscal  year  ending  Juno  30, 

;     1890   1,000,000.00 

I  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
I    harbor  acts  of  1806  and  1867. 

(See  Appendix  S  S  1.) 

2.  Construction  of  canal  at  the  Cascades,  Columbia  River \  Oregon. — The 
general  scope  of  the  improvement  which  it  is  desired  to  effect  at  the 
Cascades  of  the  Columbia  iliver  includes  a  reach  of  about  Ah  miles. 
The  principal  obstruction  to  navigation  occurs  at  the  upper  end  of  this 
reach,  at  what  is  known  as  the  Upper  Cascades. 

The  project  contemplates  that  the  river  should  be  improved  below 
the  Upper  Cascades  by  removing  bowlders  and  projecting  poiuts  iu  the 
l«ed  and  banks,  so  as  to  give  good  navigable  water  from  its  lowest  up 
to  a  20-foot  stage.  The  fall  at  the  Upper  Cascades  is  to  be  overcome 
by  digging  a  caual  about  3,000  feet  in  length  across  the  neck  of  a  low 
projecting  spur,  and  placing  iu  this  a  lock  and  suitable  other  structures 
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which  will  permit  of  the  passage  of  boats  up  to  a  20-foot  stage  of  water 
in  the  river.  This  lock  to  be  so  arrauged  that  additional  structures 
may  be  made  which  will  permit  navigation  at  higher  stages.  So  far  as 
is  contemplated  for  the  present  the  first  part  of  the  project  is  completed. 

Up  to  the  present  time  there  have  been  excavated  from  the  line  of  the 
canal  in  the  neighborhood  of  250,000  cubic  yards  of  material  of  various 
kinds,  such  as  bowlders,  gravel,  sand,  and  bed-rock  conglomerate.  To 
complete  this  with  its  lock  structures  and  guard-gates,  it  is  estimated 
that  about  400,000  cubic  yards  of  material  of  the  same  general  char- 
acter are  yet  to  be  moved. 

About  40,000  cubic  yards  of  dry  stone  wall  and  slope  paving  have 
been  laid  on  the  sides  of  the  upi)er  and  lower  entrances  to  the  lock.  A 
considerable  quantity  of  concrete  aud  rubble  work  has  been  done  which 
was  necessary  to  keep  out  water  during  process  of  construction.  About 
2,000  cubic  yards  of  stone  have  been  cut  and  prepared  for  use  in  the 
further  construction  of  the  entrance-walls. 

The  principal  operations  during  the  year  were  the  excavation  of  about 
22,045  cubic  yards  of  material,  making  concrete  and  rubble  masonry, 
cutting  stone  for  side-walls  Aud  caisson  masonry,  and  paving.side-walis. 

The  amount  appropriated  for  this  work  is  $1,442,500,  of  which  $1,140,- 
451,06  has  been  expended. 

July  1,  1887,  amount  available   $70,827.  :W 

From  sale  of  condemned  property   10.  00 

79. 8117.  96 

July  1,  1888,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 

outstanding  July  1,  lc87   77, 788.  44 

July  1,  1888,  balance  available   2,048.1)4 

Amount  appropriated  by  act  of  August  11,  1888    300,  000.  00 

Amount  available  for  fiscal  year  ending  Juno  30,  1889   302, 048. 94 

{Amount  (estimated)  required  for  completion  of  existlug  project   1,550,  000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
30,1890   500,000.00 

i  Submitted  in  compliance  with  requirements  of  sections  2  of  river 
.  t    and  harbor  acts  of  180G  and  1807. 

(See  Appendix  S  S  2.) 

3.  Chchalu  Hirer,  Washington  Territory. — The  project  for  the  improve- 
ment of  this  river  consists  in  removing  logs,  snags,  aud  other  obstruc- 
tions from  its  bed  and  banks,  so  as  to  provide  a  navigable  channel-way 
during  its  medium  and  higher  stages  from  Claquato,  a  small  stream  near 
its  headwaters,  to  Gray's  Harbor,  into  which  it  empties.  This  distance 
is  between  80  and  100  miles. 

Montesano,  12  miles  from  its  mouth,  is  the  head  of  coasting  naviga- 
tion. Eighteen  feet  at  high  tide  can  be  carried  to  this  point.  The  hea<l 
of  tide  is  at  Elma,  10  miles  above  Montesano.  Between  these  points 
navigation  is  obstructed  by  snags  and  fallen  trees.  By  removing  these 
a  good  all-the  year-round  channel  can  be  provided  from  Elma  to  the 
mouth.  Above  Elma  the  river,  during  summer  and  tall,  is  practically 
blockaded  by  snags,  rafts,  and  shoals.  These  latter,  in  many  eases,  are 
reported  to  have  but  from  G  to  12  inches  of  water  on  them. 

During  the  year  353  snags  and  129  overhanging  trees  were  removed. 
Eighteen  thousand  dollars  has  been  appropriated  for  this  work  of  which 
$7,000.83  has  been  expended. 
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July  1,  1887,  amount  available   $  I ,  i>69.  IM 

Reived  from  gale  of  fuze  and  caps  to  appropriation,  improving  Skagit 
and  other  rivers,  Washington  Territory  1   13.  54 

Jniy  1,  1888,  amount  expeuded  during  fiscal  year,  exclusive  of 

liabilities  outstaoding  July  1, 1887   $1,244. 97 

Julv  1,  1888,  outstanding  liabilities   1.34 

  1,246.31 

Jnly  1,  1888,  balauce  available   39. 17 

Amoout  appropriated  by  act  of  August  1 1,  1888    2, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1889    "2, 030.  17 

i  Amount  that  can  be  profitably  expended  infiscal  year  ending  June  30,M>0     3,  OuO.  0^ 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(   harbor  acts  of  1866  and  1867. 

(See  Appendix  S  S  3.) 

4.  Skagit,  Steilaquamwh,  Nootsack,  Snohomish,  and  Sno(jualmic  rivers, 
Washington  Territory. — The  project  for  the  improvement  of  tlie.se  rivers 
'■ootemplates  the  removal  of  logs,  snags,  trees,  aud  other  obstructions 
to  their  navigation.  There  is  provided  for  this  purpose  a  snag-boat 
partially  complete  with  an  outfit  of  tools  and  appliances,  which  passes 
from  one  river  to  the  other  doing  services  in  each  as  far  as  the  necessi- 
ties of  the  commerce  require  and  the  amounts  appropriated  will  admit. 
The  aggregate  navigable  length  of  the  rivers  is  about  250  miles. 

During  the  year  708  suagswere  removed  from  the  Snohomish  aud 
Snoqaalmie  rivers. 

Fifty-seven  thousand  five  hundred  dollars  has  thus  far  been  appro- 
I»riated  for  these  rivers,  of  which  $42,398.G7  has  been  expended  up  to 
July  1,  1888. 

JoJy  l,  1887,  amount  available   $3,829.54 

-'-.It  1.  1888,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  1887   $3, 727. 39 

<'tfy  1,  1888.  outstanding  liabilities   .Si 

  3,728.21 

h!jr  1,  1888,  balance  available   101.33 

Amount  appropriated  by  act  of  August  11, 1888   l.r>,  000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1889   15, 101. 33 

\  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  Juno  30,  IS!*)    12,  000. 00 
Sobmitted  in  compliance  with  requirements  of  sections  '-4  of  river  uud 
f  harbor  acts  of  1866  and  1867. 

(See  Appendix  S  S  4.) 

5.  Gauging  waters  of  Columbia  River.— The  object  of  these  gaugings 
-<  to  keep  a  record  of  the  fluctuations  of  the  Columbia  River  which  will 
k  used  in  connection  with  its  improvement  at  various  points.  By  the 
.luges  established  at  various  points,  the  pilots,  captains,  and  those 
interested  iu  navigation  are  enabled  to  ascertain  the  stage  of  water  at 
aJi  times  on  the  crossings  and  places  of  difficult  navigation,  and  to  reg- 
elate the  movement  and  draught  of  their  vessels  accordingly.  Au 
wiomatic  self- registering  gauge  at  Astoria  has  been  found  to  be  useful 

indicating,  in  a  general  way,  the  condition  of  the  bar  at  the  month 
the  river,  besides  giving  much  data  from  which  the  tide  tables  are 
constructed. 

To  maintain  these  constantly  a  yearly  appropriation  of  $2,000  will  bo 
*cessary. 
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July  I,  1887,  amount  available   $4f>.  20 

July  1,  1888,  amount  expended  during  fiscal  year,  occlusive  of  liabilities 

outstauding  July  1,  1*87   45.20 

Amount  appropriated  by  act  of  August  11,  1888   2,  r>00. 00 

Amount  tbat  can  be  profitably  expended  in  fiscal  year  ending  June:W,  1800  2,000.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  I860  and  1867. 

(See  Appendix  S  S  5.) 

EXAMINATIONS  AND  SURVEYS  FOR  IMPROVEMENTS  TO  COMPLY  WITH 
REQUIREMENTS   OF  THE  RIVER  AND   n ARBOR  ACT  OF  AUGUST  5, 

1880. 

The  required  preliminary  examinations  of  the  following  localities 
were  made  by  the  local  engineer  in  charge,  Captain  Powell,  and  reported 
by  him  as  not  worthy  of  improvement : 

1.  Wood  River,  Oregon.— (See  Appendix  S  S  6.) 

2.  Link  River \  Oregon. — (See  Appeudix  S  S  7.) 

The  results  of  the  above  were  transmitted  to  Congress  and  printed 
in  House  Ex.  Doc.  No.  58,  Fiftieth  Congress,  first  session. 

IMPROVEMENT  OF  COLUMBIA  AND  WILLAMETTE  RIVERS  BELOW  PORT- 
LAND, OREGON;  OF  UPPER  WILLAMETTE,  UPPER  COLUMBIA  AND 
SNAKE,  AND  COWLITZ  RIVERS,  OREGON  AND  WASHINGTON  TERRI- 
TORY. 

Officer  in  charge,  Maj.  W.  A.  Jones,  Corps  of  Engineers ;  Supervising 
Engineer,  Col.  G.  II.  Mendell,  Corps  of  Engineers. 

1.  Columbia  and  Lower  Willamette  rivers,  below  Portland,  Oregon. — The 
project  for  this  improvement  was  adopted  in  1877,  and  modified  subse- 
quently, the  object  being  to  afford  a  ship  channel  of  20  feet  depth  at 
low  water  by  contraction  and  shore  protection  works  at  four  bars  be- 
tween Portland  and  Columbia  City,  Oregon,  by  temporary  improvement 
at  the  bars  during  construction  of  the  works,  by  temporary  improve- 
ment at  three  shoal  places  below  Columbia  City,  and  by  snagging  opera- 
tions. 

The  natural  depth  of  the  channel  at  the  shoalest  places  was  about  t* 
feet,  and  on  six  other  bars  it  was  from  lOi  to  15J  feet  at  low  water. 

The  amouut  expended  on  the  project  to  June  30, 1888,  was  $447,040.08, 
and  has  resulted  in  maintaining  a  channel  depth  of  successively  17,  18, 
and  19  feet  at  low  water  from  Astoria  over  the  whole  reach  of  100 
miles. 

Operations  duriug  the  year  have  been  practically  suspended.  A 
snag-boat  has  been  constructed  at  a  cost  of  $19,560.  Miuor  surveys 
have  been  made  with  a  view  to  watch  the  development  of  the  dike 
channel  at  St.  Heleu's  Bar.  A  channel  was  dredged  across  this  bat 
early  in  October,  1887,  at  the  expense  of  the  Board  of  Trade  of  the  city 
of  Portland,  Oregon  ;  cost,  $3,600. 

An  examination  into  the  subject  of  the  salmou  fisheries  of  the  Colum> 
bia  and  their  relation  to  navigation  was  made  under  a  resolution  of 
Congress,  and  report  submitted  under  date  of  December  21, 1887. 

Sixty  cubic  yards  of  dangerous  rock  were  removed  from  the  I  ioss 
Island  Channel  in  Portland  Harbor. 

Generally,  the  river  constructions,  iloating  property,  and  plant  have 
been  watched  and  cared  for,  but  at  considerable  expense. 
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♦  ivuilable   $24,004.05 

.  jMuult'«l  during  fiscal  year,  exclusive  oi* 

■nug  July  1,  1887   $15,676.79 

■ 'ling  liabilities   127*07 

'in (  covered  by  exiatiug  contracts   7, 185.00 

  22,8<9.4<i 

i  i  <  available     1.714.59 

•  -pnated  by  act  of  August  11,  1888   100,000.00 

;t liable  for  fiscal  year  ending  June  30,  1889   101,714.  59 

'estimated)  required  for  completion  of  existing  project  and 

iiuteuance   325,  000.  00 

.  .ouut  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1890  200, 000.  00 
-  a.imtted  in  compliance  with  requirements  of  sections  2  of  river  and 
..»ib«>r  acts  of  1866  and  1867. 

Set-  Appendix  TT1.) 

Of  Upper  Willamette  Rircr,  Oregon.— The  project  for  this  improve* 
_--ur  was  adopted  iu  1870,  modified  in  1878,  and  extended  in  later  years. 
The  object  is  to  afford  and  maintain  an  easy,  light-draught  navigation 
rum  Portland  to  Eugene  City,  Oregon,  and  in  12  miles  of  tributaries, 
leaking  in  all  a  distance  of  184  miles.    The  work  consists  iu  snagging 
operations,  bar-scraping,  and  for  the  reach  between  Willamette  Falls 
and  Corvallis,  in  the  contraction  of  water-way  by  low  cut  off  dams  and 
rock  removal.    The  natural  channel  from  Portland  to  Willamette  Falls, 
L2  miles,  was  generally  deep  and  wide,  above  it  is  narrow,  tortuous, 
and  much  obstructed.    The  mouth  of  the  Yamhill,  28  miles  from  the 
Falls,  was  the  head  of  au  inconvenient  low- water  navigation  in  a  draught 
of  2-V  feet.    Only  1  foot  could  be  carried  above. 
Present  project  was  adopted  in  1878. 
Total  appropriation  to  date  is  $84,000. 

Amount  expended  $83,996.77,  of  which  about  $25,000  has  been  applied 
to  maintenance. 
No  work  has  been  done  during  the  year. 

Jcly  1,  1887,  amount  available   §2,910.73 

Joly  1,  1888,  amount  expended  during  tiacal  year,  exclusive  of 

liabilities  outstanding  July  1,  1887   f2,f>03.  36 

JoJy  1,  1888,  outstanding  liabilities   344. 14 

—  -2, 907.. VI 

."□lylr  1888,  balance  available   3.23 

appropriated  by  act  of  August  11,  1888   29,  000.  00 


liaoant  available  for  fiscal  year  ending  June  30,  1889   29, 003. 23 

See  Appendix  T  T  2.) 

3.  Upper  Columbia  and  Snake  rivers,  Oregon  and  Washington  Terri- 
>'ry. — The  plau  for  this  improvement,  adopted  iu  1877,  consists  in  rock 
r-moval  at  a  number  of  very  swift  rapids  to  give  channel  depths  at  low 
*ater  of  5£  feet  upon  the  Columbia  and  4-Vfeet  upon  the  Snake  ;  a  river 
-igth  of  266  miles  between  Celilo,  on  the  Columbia,  and  Lewiston,  on 
Snake.  The  natural  chaunel  was  narrow,  tortuous,  and  dangerous, 
*  =  "vh  many  very  difficult  rapids. 

The  amount  expended  to  June  30,  1888,  is  $126,000,  and  has  resulted 
■a  improvement  of  fifteen  different  localities. 

So  work  has  been  done  during  the  year. 
KNG  88—— 20 
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Amount  appropriated  by  act  of  August  ll,18t?8  $10.  000.  00 

(  Amount  (estimated)  required  for  completiou  of  existing  project   16,  000.  Ou 

I  Amount  that  can  beprotitably  expended  intiscal  year  ending  Jane  30, 1890    16.  000.  00 
]  Submitted  in  compliance  witb  requirements  of  sections  '2  of  river  and 
I    harbor  acts  of  1866  and  1867. 

(See  Appendix  T  T  3.) 

4.  Lower  Clear  Water  River,  Idaho. — The  present  project,  adopted  in 
1878,  is  to  make  a  channel  through  rock-reefs  and  cobble-stone  bars 
from  Lewiston,  at  the  mouth  of  the  river,  to  North  Fork,  a  distance  of 
10  miles,  to  secure  a  low-water  draught  of  4  feet. 

The  amount  expended  to  Juue  30,  1888,  is  $15,000,  and  has  resulted 
in  improvement,  more  or  less  complete,  over  the  lower  reach  of  30  miles 

Amount  (estimated)  required  for  completion  of  existing  project  $19,  424.00 

Submitted  in  compliance  wilb  requirements  of  sections  vi  ot  river  and 
harbor  acts  of  1866  ami  1867. 

(See  Appendix  T  T  4.) 

4.  Cowlitz  River j  Washington  Territory. — The  project  for  this  improve- 
ment, adopted  in  1880,  consists  in  wing  dam  coustrnctiou,  bar  scraping, 
and  snagging  operations  to  secure  a  light  draught  navigation  up  to 
Toledo,  a  little  more  than  30  miles  above  the  mouth.  * 

The  original  estimate  for  this  work  was  $3,000  for  construction  iu  the 
first  year  and  an  annual  expenditure  thereafter  of  $2,000  for  mainte- 
nance by  snagging  operations. 

The  total  appropriation  to  date  is  $8,000.    The  amount  expended  to 
date  is  $8,000. 
No  work  was  done  during  the  year. 

Amouut  appropriated  by  act  of  August  11,  18SH   $3,  000.  00 


f  Amount  (estimated)  required  for  completion  of  existing  project  Indeterminate 

J  Amouut  that  can  bo  profitably  expended  in  fiscal  year  ending  Juno  30, 1890   6,  000.  00 
)  Submitted  in  compliance  with  requirements  of  sections  2  of  rivor  and 
I    harbor  acts  of  1866  and  1867. 

(See  Appendix  T  T  5.) 

EXAMINATIONS,  SURVEYS,  AND  CONTINGENCIES  OF  RIVERS  AND  HAR- 
BORS. 

For  examinations  and  surveys  for  improvement,  and  for  contingencies 
and  for  incidental  repairs  of  harbors  for  which  there  is  no  special  ap- 
propriation, an  appropriation  of  $175,000  should  be  made,  of  which  sum 
$75,000  for  surveys  and  $100,000  for  contingencies,  including  incidental 
repairs  of  harbors. 

j 

MISSISSIPPI  RIVER  COMMISSION. 

This  Commission,  organized  under  the  provisions  of  the  act  of  Con 
gress  of  June  28,  1879,  reports  to  and  receives  instructions  from  the 
Secretary  of  War  through  this  office. 

The  Secretary  of  War  transmitted  to  the  House  of  Representatives. 
January  3, 1£88,  a  report  from  the  Commission  showiugthe  progress  of 
its  operations  from  July  1  to  November  1, 1887.  This  report  was  printed 
as  Honse  Ex.  Doc.  No.  55,  part  1,  Fiftieth  Congress,  first  session.  (See 
also  Appendix  U  U  1.) 

The  report  of  the  Commission  for  the  fiscal  year  ending  June  30,  1SSS, 
embracing  the  following  subjects,  viz,  (1)  Surveys  and  examinations; 
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(2)  Construction ;  (3}  Financial  statement,  and  (4)  Estimates,  will  be 
(bond  in  Appendix  U  U  2. 

The  estimate  of  funds  required  for  the  service  of  the  Commission  for 
the  Steal  year  ending1  June  30,  1890,  is  stated  in  the  above  report,  as 

follows : 

INTIMATE  OF  FUNDS  FOR  THE  MISSISSIPPI  RIVER  COMMISSION  FOR  THE  FISCAL  YEAR 

ENDING  JUNE  .'><>,  Ir'.K). 

Sundry  civil  bill. 

M>-i**ippi  Rirtr  Commission. — For  salaries,  inspections,  and  traveling  ex- 
poses of  the  Mississippi  River  Commission;  for  printing  and  tele- 
craphiug  ;  lor  office  expenses  and  miscellaneous   $35, 000 

River  and  harbor  bill. 

Ff  r  *nrveys  and  examinations  of  the  Mississippi  River  from  the  head  of 

ike  Passes  to  its  headwaters  ;  continuing  survey   150, 000 

For  improving  the  Mississippi  River  from  the  head  of  the  Passes  to  the 

month  of  the  Ohio  River   4,000,000 

F«  work  at  — 

Columbus.  Ky.,  continuing  improvement   25,000 

Hickman.  Ky  ,  continuing  improvement   181,750 

GreeDvnle  b  if s.,  continuing  improvement   230,000 

Vicksbnrg.  Miss.,  continuing  improvement   125,000 

Sew  Orleans.  La.,  continuing  improvement   230,000 

Ft  rectification  of  Red  and  Atchafalaya  rivers   300, 000 

MISSOURI  RIVER  COMMISSION. 

This  Commission,  organized  under  the  provisions  of  the  act  of  July  5, 
1&4,  reports  to  and  receives  instructions  from  the  Secretary  of  War 
:hrough  this  office. 

The  report  of  the  Commission  describing  the  operations  in  its  charge 
for  the  fiscal  year  ending  June 30,  1888,  will  be  found  in  Appendix  V  V 
of  this  report. 

The  estimate  of  funds  required  for  the  service  of  the  Commission  for 
*bf  fiscal  year  ending  June  30,  1890,  is  stated  in  the  above  report,  as 

f'tiiows : 

L  F.t  the  improvement  of  Missouri  River  from  its  month  to  8ioux  City..  $1, 000, 000 

I  Fur  surveys  and  examinations   120, 000 

For  office  and  traveling  expenses  and  salaries  of  Commissioners   30, 000 

I  Re- appropriation  for  general  survey  of  Missouri  River  of  the  item  of 
115,000,  appropriated  in  the  act  of  July  5, 1884,  for  survey  of  river  above 
:b*  falls   15,000 

Total   1,165,' 000 

BRIDGING  NAVIGABLE  WATERS  OF  THE  UNITED  STATES. 

1.  Report  of  tlie  Board  of  Engineers  relative  to  the  construction  of  cer- 
fcis  bridge*  across  the  Missouri,  Mississippi,  and  Illinois  rivers. — Senate 
•til  275,  authorizing  the  construction  of  bridges  in  certain  parts  of  the 
»*>ve- mentioned  rivers,  haviug  been  referred  to  this  office  by  the  Com- 
-iitee  on  Commerce  of  the  Senate  for  examination,  a  Board  of  Engineer 
(>*ccts  was  constituted  by  order  of  the  Secretary  of  War  to  report  upon 
to  provisions. 

The  report  was  transmitted  to  the  Senate  bv  the  War  Department 
'Urch  7,  1888,  and  printed  as  Senate  Ex.  Doc.  120,  Fiftieth  Congress, 
session. 
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The  Board,  alter  giving  the  subject  full  and  careful  consideration, 
prepared  in  detail  a  bill  to  meet  the  requirements  of  navigation  and 
commerce  and  at  the  same  time  todo  justice  to  the  bridge  interests. 

(See  Appendix  W  W  1.) 

2.  Bridge  across  Staten  Island  Sound  known  as  Arthur  Kill. — To  com- 
ply with  a  resolution  of  the  Senate  Committee  on  Commerce  of  Febru- 
ary 9,  1888,  requesting  the  Secretary  of  War  to  detail  a  Board  of  Eugi 
neers  for  the  examination  of  the  Arthur  Kill  Bridge,  then  in  process  of 
construction,  especially  in  reference  to  its  alleged  obstruction  to  naviga- 
tion, the  Board  so  detailed  completed  the  duty  assigned  to  it  and  sub 
mi t ted  two  reports  thereon  April  10,  1888,  the  members  being  divided 
in  opiuion  regarding  the  subject. 

These  reports,  with  a  letter  of  transmittal  from  the  Secretary  of  War, 
were  transmitted  to  the  Senate  May  11, 1888,  and  printed  a«  Senate  Mis. 
Doc.  130,  Fiftieth  Cougress  first  session.    (See  Appendix  W  W  2.) 

3.  Report  of  a  Board  of  Engineers  on  Senate  bill  No.  1850,  Fiftieth  Con- 
gress, first  session,  xo  authorize  the  construction  of  a  bridge  across  the  water* 
of  Arthur  Kill  at  or  near  the  town  of  Westfield,  Staten  Island. — (See  Ap- 
pendix W  W  3.) 

4.  The  plans  and  locatious  of  the  following  bridges,  authorized  by  law. 
have  been  approved  by  the  Secretary  of  War: 

a.  Highway  bridge  across  that  part  of  the  waters  of  Lake  Champlain  lying 
between  the  towns  of  North  Hero  and  Alburgh,  Vermont,  authorized  by  act 
of  Congress  of  June  20,  1884,  approved  by  the  Secretary  of  War  Jan 
nary  13,  1887.— /See  Appendix  W  W  4.) 

b.  Bridge  of  the  Kansas  City,  Topeka  and  Western  Railroad  Company 
across  Missouri  River,  at  Sibley,  Missouri,  authorized  by  act  of  Congress 
of  July  3,  1884,  approved  by  the  Secretary  of  War  April  12, 1887. — (See 
Appendix  W  W  5.) 

c.  Bridge  of  the  Chicago,  Saint  Ijouis  and  Sew  Orleans  Railroad  Com 
pany  across  the  Ohio  River  at  East  Cairo,  Kentucky,  authorized  by  acts 
of  Congress  of  December  17,  1872,  and  February  14,  18S3,  authorizing 
the  construction  of  bridges  across  the  Ohio  River.    Approved  by  the 
Secretary  of  War  April  15,  1887. — (See  Appendix  W  W  6.) 

d.  Free  wagon  bridge  across  the  Cumberland  River,  near  the  city  of 
Nashville,  Tennessee,  authorized  by  act  of  Congress  of  March  3,  1887. 
Approved  by  the  Secretary  of  War  May  28,  1887.— (See  Appendix  W 
W  7.) 

e.  Bridge  of  the  Ohio  River  Railroad  Company  across  Great  Kanawha 
River,  near  Point  Pleasant,  W.  Va.,  authorized  by  act  of  Congress  of  March 
3,  1887,  for  the  construction  of  bridges  across  the  Great  Kanawha  River 
below  the  Falls.  Approved  by  the  Secretary  of  War,  June  14,  1887. — 
(See  Appendix  W  W  8.) 

/.  Bridge  across  the  west  channel  of  the  Detroit  River,  to  connect  Belle  Isle 
Park  with  the  main  land,  authorized  by  act  Congress  of  July  20,  1880. 
Approved  bv  the  Secretary  of  War  June  14,  1887.— (See  Appendix  W 

w  y.) 

g.  International  bridge  of  the  Sault  Sainte  Marie  Bridge  Company  across 
Sainte  Marie  River,  authorized  by  act  of  Congress  of  July  8, 1882.  Ap 
proved  bv  the  Secretary  of  War  June  28,  1887. — (See  Appendix  W  \V 
10.) 

h.  Bridge  of  the  Nebraska  Railway  Company  across  Missouri  River  ai 
Nebraska  City,  authorized  bv  act  of  Congress  of  J  une  4, 1872.  Appro  ve< 
bv  the  Secretarv  of  War  July  o,  1887.— (See  Appendix  W  W  11.) 
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i.  Combined  railway  and  wagon  bridge  of  the  Omaha  and  Council  Bluffs 
Railicay  and  Bridge  Company  across  Missouri  River  between  Omaha,  Ne- 
braska, and  Council  Bluffs,  Iowa,  authorized  by  act  of  Congress  or  March 
3,  1887.  Approved  by  the  Secretary  of  War  July  11),  18S7. — (See  Ap- 
pendix W  W  12.) 

j.  Bridge  of  the  New  York  and  Long  Island  Bridge  Company  across 
the  East  River  between  the  city  of  New  York  and  Long  Island,  author- 
ized by  act  of  Congress  of  March  3,  1887.  Approved  bv  the  Secretary 
of  War  October  3,  1887.— (See  Appendix  W  VV  13.) 

k.  Bridge  of  the  Ohio  Valley  Railway  Company  across  tlie  Tradewater 
Hirer.  Kentucky,  authorized  by  act  of  Congress  of  February  21,  1887. 
Approved  by  the  Secretary  of  War  October  25,  18S7.— (See  Appendix 
W  W  14.) 

L  Bridge  of  tlie  Sioux  City  Bridge  Company  across  the  Missouri  River 
«t  Sioux  City,  Iowa,  authorized  by  act  of  Cougress  of  August  15,  1876. 
Approved  by  the  Secretary  of  War  March  18,  1888. — (See  Appendix 
W  W  15.) 

m.  Highway  bridge  of  the  Central  Railway  and  Bridge  Company  of  New- 
port, Kentucky,  across  the  Ohio  River  between  Cincinnati,  Ohio,  and  New- 
port. Kentucky,  authorized  by  acts  of  Congress  of  December  17,  1872, 
antl  February  14,  1883.  Approved  bv  the  Secretary  of  War  April  18, 
1888.— (See  Appeudix  W  W  10.) 

«.  Bridge  of  the  Georgia  Pacific  Railroad  Company  across  the  Sunflower 
and  Yazoo  rivers,  authorized  by  act  of  Congress  of  March  3,  1887.  Ap- 
proved by  the  Secretarv  of  War  April  28,  1888.— (See  Appendix  W  W 
17.) 

o.  High  bridge  across  the  Mississippi  River  at  Dubuque,  Iowa,  anthor- 
ked  bv  act  of  Cougress  of  February  21,  1887.  Approved  by  the  Secre- 
tory of  War  April  30,  1888.—  (See  Appendix  W  W  18.) 

p.  Bridge  of  the  Ohio  Connecting  Railicay  Company  across  the  Ohio 
Ricer  near  the  mouth  of  Cork's  Run,  in  Allegheny  County,  Pennsylvania, 
authorized  bv  act  of  Congress  of  May  14,  1888.  Approved  by  the  Sec- 
retary of  War  June  18,  1888.— (See  Appendix  W  W  19.) 

q.  Bridge  of  the  Georgia  Pacific  Railway  Company  across  the  Tombigbee 
River  at  Waverly,  Mississippi,  authorized  by  act  of  Congress  of  March 
3,  1887.  (The  act  of  April  2,  1888,  changes  the  name  of  this  compauy 
to  railway  instead  of  railroad.)  Approved  by  the  Secretary  of  War 
June  19,  1888.— (See  Appendix  W  W  20  ) 

r.  Bridge  of  the  Memphis  and  Charleston  Railroad  Company  across  the 
Tennessee  River  at  Chattanooga,  Tennessee,  authorized  by  act  of  Con- 
ii ess  of  February  28,  1887.  Approved  bv  the  Secretary  of  War  July 
11,  1888.— (See  Appendix  W  W  21.) 

s.  Bridge  of  the  Kansas  City  and  Memphis  Railway  and  Bridge  Com- 
pany across  the  Missinsppi  River  at  Memphis,  Tennessee,  authorized  by 
act  of  Congress  of  April  24,  18>8.  Approved  by  the  Secretary  of  War 
August  23.  1888.— (See  Appeudix  W  W  22.) 

REPORTS     RESPECTING     INTERFERENCES     WITH     NAVIGATION  BY 
BRIDGES,  CAUSEWAYS,  AND  OTHER  STRUCTURES. 

To  comply  with  the  requirements  of  section  2  of  the  river  aud  har- 
bor act  of  July  5,  1884,  and  of  section  4  of  the  river  and  harbor  act  of 
Angust  5,  188G,  the  Secretary  of  War  transmitted  to  Congress  Decem- 
ber 18,  1885,  February  24,  1887,  aud  December  10,  18S7.  copies  of  re- 
ports from  officers  in  charge  of  river  and  harbor  districts,  made  under 
orders  from  this  office,  of  instances  where  bridges,  causeways,  and  other 
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structures  erected  or  iu  process  of  erection  do  or  will  interfere  with  free 
aud  safe  navigation. 

These  reports  were  printed  as  Senate  Ex.  Doc.  12,  Forty-ninth  Con- 
gress, first  session;  Senate  Ex.  Doc.  105,  Forty-ninth  Cougress,  second 
session,  aud  House  Ex.  Doc.  12,  Fiftieth  Congress,  first  session. 

(Set*  also  Appendix  W  W  23.) 

OCCUPANCY  OF  AND  INJURY  TO   PUBLIC  WORKS  BY  CORPORATIONS 

AND  INDIVIDUALS. 

To  comply  with  the  requirements  of  section  2  of  the  river  and  har- 
bor act  of  July  5,  1884,  and  section  4  of  the  river  and  harbor  act  of  Au- 
gust 5,  1880,  the  Secretary  of  War  transmitted  to  Congress  February 
26,  1885,  and  January  3,  18S8,  communications  from  this  office  con- 
taining reports  from  officers  in  charge  of  river  aud  harbor  districts  of 
instances  in  which  piers,  breakwaters,  or  other  works  built  by  the  United 
States  in  aid  of  commerce  or  navigation  arc  used,  occupied,  or  injured 
by  corporations  or  individuals,  which  reports  were  printed  as  House  Ex. 
Doc.  2f>9,  Forty-eighth  Cougress,  second  session,  and  House  Ex.  Doc.  56, 
Fiftieth  Congress,  first  session. 

(See  also  Appendix  X  X.) 

MISCELLANEOUS. 

[Public  works  not  provided  for  in  acts  niakiug  appropriations  for  the  construction, 
repair,  and  preservation  of  works  on  rivers  aud  barbors.] 

MAINTENANCE  AND  REPAIRS  OF  WASHINGTON  AQUEDUCT — INCREAS- 
ING WATER  SUPPLY  OF  THE  CITY  OF  WASHINGTON — ERECTION  OF 
FISH-WAYS  AT  THE  GREAT  FALLS  OF  THE  POTOMAC. 

Officer  in  charge.  Maj.  G.  J.  Lydecker,  Corps  of  Engineers,  with  Lieut . 
O.  McD.  Townsena,  Corps  of  Engineers,  under  his  immediate  orders. 

1.  Washington  Aqueduct. — The  appropriation  of  $20,000  has  been  ap- 
plied as  usual,  to  maintaining  the  aqueduct  and  its  accessory  structures 
in  proper  repair,  and  to  regulatiug  the  supply  of  Potomac  water  to  the 
cities  of  Washington  and  Georgetown. 

lu  addition  to  the  ordinary  minor  repairs  aud  routine  work  consid- 
erable progress  in  extending  the  macadam  roadway  overlyiug  and  pro- 
tecting the  aqueduct  was  made,  4,082  cubic  yards  of  broken  stone  hav- 
ing been  applied  to  tuis  purpose;  fhe  old  dam  across  the  Maryland 
Channel  ot  the  Potomac  at  the  Great  Falls  was  re-enforced  by  a  backing 
of  about  850  cubic  yards  of  riprap  careluliy  placed,  and  a  new  flooring 
of  3  inch  Georgia  pine  was  placed  on  the  bridge  spanning  the  waste- 
channel  at  the  receiving  reservoir. 

July  1,  18-7,  amount  available   ...    fcJO,  OOO.  «  o 

Jnly  1,  1883,  amount  expended  during  fiseal  year   f  19, Oil.  94 

Julv  1,  ldtfcJ,  outstanding  liabilities   00 

  90,000.00 

The  sum  of  $20,000 — being  the  same  as  that  appropriated  annual!  v 
for  the  past  nine  years — is  required  for  engineering,  maintenance,  and 
repairs  of  the  aqueduct  for  the  year  ending  June  30,  1890. 

(See  Appendix  Y  Y  1.) 

2.  Increasing  the  water  supply  of  the  city  of  Washington,  District  of 
Columbia. — The  approved  project  for  this  work  comprises,  first,  the 
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extension  of  the  dam  at  the  Great  Falls  of  the  Potomac  across  Conn's 
Island  ami  the  Virginia  Channel  to  the  Virginia  shore,  and  the  comple- 
tion of  the  whole  to  an  elevation  of  14S  feet  above  mean  hk'h  tide  at 
the  navy-yard,  this  elevation  being  about  15  inches  above  the  crest  of 
the  old  dam  across  the  Maryland  Channel  of  the  river;  second,  the 
extension  of  the  aqueduct  by  a  tunnel  20,G9(>.3  feet  long,  from  the  ter- 
minus of  the  conduit  at  Drover's  liest  (distributing  reservoir)  to  the  site 
of  the  new  reservoir  near  Howard  University;  third,  construction  of  a 
new  reservoir  at  that  place  capable  of  holding  about  300,000,000  gal- 
lons; fourth,  making  the  necessary  main  connections  lor  taking  the 
water  from  the  new  reservoir  into  the  system  of  supplv  mains  for  the 
city . 

Operations  during  the  past  fiscal  year  were  conlined  to  work  on  the 
tHinul  and  new  *me*ervoir,  the  dam  having  been  completed  in  the  summer 
of  18S0,  and  the  new  mains  laid  to  within  a  few  feet  of  the  proposed 
effluent  gate  house  at  the  new  reservoir. 

On  the  tunnel  work  was  carried  on  until  September  :>0,  1S87,  when 
the  appropriation  became  exhausted,  all  work  was  stopped,  ami  the 
tunnel  allowed  to  till  with  water.  The  deficiency  act,  approved  March 
30.  1888,  appropriated  the  sum  of  $355,000  for  completing  the  tunnel, 
and  operations  were  at  once  resumed,  but  it  was  not  until  the  latter 
part  of  May  that  work  on  the  tunnel  lining  was  well  started.  The 
leugth  of  tunnel  lined  during  the  year  was  3,951U  feet,  making,  to  June 
30,  1888,  the  total  length  lined  10,0G9£  feet ;  the  leugth  of  lining  remain- 
ing to  be  done  is  10,020.8  feet.  The  act  of  appropriation  requires  that 
the  work  appropriated  for  shall  be  completed  by  November  1, 1888,  but 
it  will  be  absolutely  impossible  to  comply  with  this  requirement,  and  it 
accordingly  becomes  a  question  whether  further  legislation  by  Congress 
▼ill  not  be  required  to  legalize  expenditures  made  from  this  appropria- 
tion after  the  specified  date. 

On  the  reservoir  the  work  under  contract  was  completed  by  the  end 
of  October,  1887,  the  principal  items  of  woik  accomplished  during  the 
year  being  a  bout  45,000  cubic  yards  of  excavation,  and  7,500  square  yards 
of  slope  paving.  The  construction  of  the  combiued  influent  and  effluent 
gate  house,  and  the  completion  of  the  reservoir  slopes  in  its  vicinity, 
remains  to  be  done  before  water  can  be  let  into  the  reservoir,  but  this 
can  not  be  undertaken  until  the  tunnel  contractors  finish  operations  at 
the  inlet  shaft  and  remove  their  plant  from  that  point ;  this  will  prob- 
ably be  accomplished  by  the  middle  of  August,  1888. 

July  1,  18*7,  amount  unexpended  on  all  items  of  appropriations   $493,802.24 

Amount  appropriated  by  act  of  March  30, 1866   3.V>,  000. 00 

84*  802. 24 

July  1,  1388,  amouut  expended  during  fiscal  year,  exclusive 

of  outstanding  liabilities   $298,607.50 

Julv  1,  1888,  outstanding  liabilities   43,008.08 

July  1,  1388,  amount  covered  by  existing  contracts   983,508.50 

 020,038.17 

July  1,  1888,  balance  available  (less  $011.24  disbursed  directly  from  the 
United  States  Treasury  Department  for  advertising)   222, 704.  07 


At  this  writiug  it  is  believed  that  the  above  will  suflice  for  the  com- 
pletion of  the  work  in  all  its  essential  parts,  aud  therefore  no  estimate 
b  now  submitted  for  any  additional  appropriation;  it  will  ultimately 
be  necessary  to  provide  fuuds  for' properly  finishing  the  grounds  about 
the  new  reservoir,  and  for  surface  vrnrk  at  the  several  tunnel  shafts,  but 
the  requisite  amount  can  not  be  determined  accurately  at  present,  and 
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rbr  matter  will  l>e  made  the  subject  of  a  special  communication  at  some 
L.vNrr  date. 

.See  Appendix  Y  Y  2.) 

•>.  Erection  of  fish-ways  at  Great  Falls  of  the  Potomac. — No  work  ban 
b*-en  done  on  the  fish-ways  during  the  past  fiscal  year,  there  being  no 
•ufticieut  appropriation  for  doing  any  useful  work.  The  deficiency  act 
approved  February  I,  1888,  appropriated  $23,000  for  their  completion, 
but  it  has  not  yet  been  settled  whether  this  appropriation  is  to  be  dis 
bnrsed  under  the  directions  of  the  War  Department  or  directly  in  the 
office  of  the  United  States  Commissioner  of  Fish  and  Fisheries. 

The  original  appropriation  for  the  work  was  $50,000,  of  which  there 
had  been  expended  prior  to  June  30, 1888,  the  sum  of  $44,305.18,  leav- 
ing $5,634.82  as  the  balance  then  available. 

The  money  statement  for  the  year  ending  June  30, 1888,  is  as  follows : 

July  1, 1888,  amount  available   $5,634.8* 

Amount  appropriated  by  act  of  February  1, 1888   25,000. 00 

30,634.82 

July  1, 1888,  outstanding  liabilitiea  for  surveys  in  May  and  June;  1888   435. 50 

July  1, 1888,  balance  available   30, 199.  ;t2 

No  estimate  for  further  appropriation  is  submitted. 
(See  Appendix  Y  Y  3.) 

IMPROVEMENT  AND  CARE  OP  PUBLIC  BUILDINGS  AND  GROUNDS  IN 

THE  DISTRICT  OF  COLUMBIA. 

Officer  in  charge,  Lieut.  Col.  John  M.  Wilson,  Corps  of  Engineers, 
colonel,  U.  S.  Armv. 

1 .  Improvement  and  care.of  public  buildings  and  grounds  in  the  District 
of  Columbia.— At  the  Executive  Mansion  the  outside  of  the  conservatory 
and  a  portion  of  the  outside  of  the  main  building  were  repainted  and  a 
number  of  rooms  and  halls  repainted  and  calcimined. 

The  tile  floor  of  the  main  vestibule  was  repaired  and  the  fresco  work 
on  ceiling  and  side  walls  cleaued  and  restored. 

New  carets  were  placed  in  the  green  and  blue  parlors,  and  the  furni- 
ture in  the  blue  parlor,  a  portion  of  that  in  the  east  room,  the  green 
parlor,  the  southwest  bed  room,  and  the  upper  corridor,  which  had  be- 
come worn  and  shabby,  was  repaired ;  new  matting  was  placed  in  tin* 
blue  parlor  and  linoleum  on  the  floors  of  the  kitchen  and  pantry  ;  a  few 
articles  of  furniture  were  purchased  and  such  curtains  as  were  uo  longer 
(It  for  use  were  replaced  with  others;  a  storage  closet  was  constructed 
in  the  attic;  the  ceiling  over  the  south  balcony,  which  was  in  a  danger- 
ous condition,  was  taken  down  and  renewed. 

The  superstructure  of  one  green-house,  which  was  in  poor  condition, 
was  renewed  and  various  repairs  were  made  to  all  the  other  green 
houses.    The  entire  sewerage  of  the  Mansion  was  overhauled,  and  the 
chandeliers  in  the  parlors  and  state  dining-room  were  repaired  and  re 
stored,  as  far  as  possible,  to  their  original  condition. 

Kxtonsive  repairs  were  made  to  the  green  houses  at  the  nurseries  and 
a  new  cold  frame  pit,  200  feet  long,  was  constructed. 

In  addition  to  the  general  work  performed  for  maintaining  in  good 
rondition  the  improved  public  reser  vat  ions,  three  heretofore  partial  \\ 
improved  have  been  highly  improved  ;  and  of  three  heretofore  unini- 
pioved,  one  has  been  highly  ami  two  partially  improved. 

The  high  iron  fences  have  been  removed  from  all  the  smaller  trian- 
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gular  reservations,  except  one  at  the  northwest  corner  of  Pennsylvania 
avenue  and  Twentieth  street,  where  the  fence  was  allowed  to  remain 
for  the  present  at  the  request  of  citizens  living  in  the  vicinity. 

Extensive  improvements  were  made  at  the  grounds  around  new 
Pension  Building  and  at  the  Smithsonian  grounds.  At  the  latter,  2,983 
square  yards  of  asphalt  pavement  was  constructed  on  the  main  road 
between  Seventh  and  Twelfth  streets. 

Asphalt  walks  were  constructed  leading  to  and  around  the  Garfield 
statne. 

A  large  amount  of  work  was  done  at  Reservation  Number  Seventeen. 
New  roads  were  laid  out  and  constructed,  lawns  graded  and  seeded,  and 
a  number  of  trees  and  shrubs  planted. 

Water  was  introduced  into  three  reservations,  the  supply  at  the 
green-houses  largely  increased,  and  improvements  made  at  the  spring 
supplying  the  Capitol. 

Attention  is  invited  to  the  detailed  report  of  the  officer  in  charge  and 
to  his  estimates  and  recommendations  for  the  fiscal  year  ending  Juue 
X),  1890. 

His  estimates  are  as  follows : 

For  improvement  and  care  of  public  grounds   ..  $133, 788. 50 

For  compensation  of  persons  employed  on  public  buildings  and  grounds. .     51, 100. 00 
For  replacing  the  overhead  system  of  telegraph  wires  with  duplicate  six- 
conductor  underground  cable,  and  for  care  and  repair  of  existing  lines .     10, 000. 00 
For  contingent  and  incidental  expenses  of  public  buildings  and  grounds .         500  00 

195, 388.50 

(See  Appeudix  Z  Z  1.) 

2.  TTnderground  Telegraph  and  Telephone  Wires. — A  resolution  of  the 
Senate  of  March  26,  1888,  having  directed  the  Superintendent  of  Public 
Baildings  and  Grouuds  to  report  to  that  body  a  comprehensive  system 
of  underground  wires  for  telegraph  and  telephone  service  to  connect 
the  several  Departments  and  Bureaus  of  the  Government  in  Washing- 
ton, a  report  from  Col.  John  M .  Wilson,  in  charge  of  public  buildings 
ana  grounds,  giving  in  detail  the  routes  for,  and  extent  of,  such  a  sys- 
tem as  would  embrace  all  the  required  points,  together  with  an  estimate 
of  its  cost,  was  submitted,  through  this  office,  and  printed  as  Senate  Ex. 
Doc  No.  163,  Fiftieth  Congress,  first  session. 

(See  Appendix  Z  Z  2.) 

3.  Washington  Monument.— By  direction  of  the  President,  as  con- 
tained in  Special  Orders  No.  76,  Headquarters  of  the  Army,  Adjutant 
General's  Office,  April  3,  1888,  Col.  John  If.  Wilson,  U.  S,  Army,  Lieu- 
tenant-colonel of  Engineers,  reported  on  the  4th  of  April,  1888,  to  the 
Joint  Commission  for  the  construction  of  the  Washington  Monument 
created  by  the  act  of  Congress  approved  August  2,  1876,  as  the  engineer 
in  charge  of  the  construction  of  the  Monument,  vice  Col.  Thos.  Lincoln 
Caaey,  Corps  of  Engineers,  relieved  at  his  own  request.  By  act  of 
Congress,  approved  October  2,  1888,  known  as  the  sundry  civil  bill, 
the  Joint  Commission  above  referred  to  was  dissolved  at  its  own  r<* 
laest,  and  the  Secretary  of  War  was  charged  with  the  custody,  care, 
iDd  protection  of  the  Monument,  and  on  October  6,  1888,  the  Secretary 
•>t  War  placed  under  the  supervision  of  the  Chief  of  Engineers  the 
^neral  charge  of  the  same. 

The  last  report  made  by  Colonel  Casey  to  the  Joint  Commission  was 
-iated  December  1,  1887,  and  was  submitted  to  Congress  on  December 
17, 1887. 

Since  December  1,  1887,  about  120,000  cubic  yards  of  earth  has  been 
^posited  in  position,  under  contract,  in  constructing  an  earthen  em- 
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baukment  around  the  Monument,  making  in  all  about  205,000  cubic 
yards  deposited  under  the  contract.  The  embaukineut  when  completed 
will  contain  about  267,412  cubic  yards.  The  steam  machinery  and  the 
electric-light  plant  have  beeu  put  in  ruuuing  order,  and  the  elevator 
and  machinery  connected  therewith  will  be  started  at  an  early  day. 

The  construction  of  a  marble  lodge-house,  to  be  erected  at  the  ex- 
pense of  the  Washington  Mouumeut  Society  at  a  cost  of  $10,720,  was 
commenced,  under  contract,  early  in  April  upon  a  site  about  40  feet  from 
the  Monument,  but  its  location  having  been  subsequently  changed,  by 
direction  of  the  Monument  Commission,  to  a  point  about  430  feet  oast  of 
the  Monument,  at  an  additional  expense  of  $930,  which  was  allowed  the 
conti actors  by  the  Commission,  work  was  suspended  in  May,  but  was 
resumed  early  in  June  at  the  new  site,  and  has  been  continued  in  a  sat- 
isfactory maimer.  At  the  close  of  September,  1888,  the  walls  of  the 
building  were  nearly  completed. 

During  the  present  fiscal  year  it  is  proposed  to  continue  the  improve- 
ment of  the  grounds,  to  complete  the  new  lodge,  to  insert  in  the  walls  of 
the  Monument  the  memorial  stones  on  hand,  and  to  maintain  in  good 
order  the  machinery  connected  with  the  elevator  and  the  electric  lights. 

Attention  is  invited  to  the  detailed  report  ot  the  oflicer  in  charge, 
and  to  his  estimates  for  the  fiscal  year  ending  Juue  30,  1890. 

His  estimates  are  as  follows : 


For  salaries  of  employes   $3,  160. 00 

For  fuel,  light,  contingencies,  eto   2, 340.  00 

10,500. 00 

Balance  on  hand  December  1, 1887   74, 927.  Gi 

Amount  appropriated  by  act  of  October  2,  1888   27 , 500. 00 

102, 427.61 

Amount  expended  up  to  September  30, 18»8   $44, 853. 0*2 

Amount  covered  by  existing  contracts   30, 074. 59 

  74,927.6] 

Amount  available  October  2,  1888   27,  500.  (K 

(See  Appendix  ZZ  3.) 


CONSTRUCTION    AND    IMPROVEMENT   OF   ROADS    A  N  1 
BRIDGES  IN  THE  YELLOWSTONE  NATIONAL  PAUK. 

The  begiuuing  of  systematic  construction  of  roads  and  bridges  fol 
lowed  an  appropriation  of  $40,000  made  by  act  of  Congress  approve* 
March  3,  1883,  the  portion  of  the  appropriation  allotted  to  construct  ioi 
work  to  be  expeuded  under  the  supervision  and  direction  of  an  enginee 
otlicer  to  be  detailed  by  the  Secretary  of  War.  The  construction  o 
roads  and  bridges  has  remained,  since  1883,  under  the  supervision  of  t  li 
Kngineer  Department. 

The  condition  of  the  roads  and  bridges  in  the  Park  prior  to  the  adoj] 
tion  in  1883  of  a  systematic  project,  which  project,  with  such  extension 
as  subsequent  experience  called  for,  constitutes  the  present  one,  \va 
as  bad  as  could  be.  The  roads,  few  iu  number  and  short  in  extent,  wer 
mere  wagon  trails;  the  grades  were  frequently  excessive,  aud  the  road 
lull  of  stumps,  rocks,  boggy  places,  aud  daugerous  side-hill  slant* 
The  few  bridges  were  of  weak  and  cheap  construction,  and  the  crossing 
of  the  streams  geuerally  had  to  be  made  at  fords,  which,  at  time  c 
high  water,  were  im passable 
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The  project  for  this  improvement  consists  in  repairing  old  trails,  and 
in  the  construction  of  substantial  roads  about  18  feet  in  width,  well 
crowned,  ditched,  aud  drained,  with  easy  grades  and,  where  necessary, 
covered  with  gravel  or  broken  rock ;  also,  the  building  of  good  bridges 
over  the  streams;  the  permanent  roads  to  cover  a  circuit  of  about  145 
miles,  extending  from  the  Park  line  at  Gardiner,  Mont.,  to  the  Mammoth 
Hot  Springs,  thence  to  Norris  Geyser  Basin,  thence  to  Upper  Geyser 
Basin,  thence  to  Yellowstone  Lake  via  Shoshone  Lake,  across  the 
?reat  continental  divide  of  the  Rocky  Mountains,  thence  along  the  Yel- 
lowstone Lake  and  Yellowstone  River,  via  the  Falls  aud  the  Grand  Canon 
to  Yancy's,  thence  to  the  Mammoth  Dot  Springs.  In  addition,  a  cross- 
road from  the  west  line  of  the  Park  to  the  Firehole  Basin,  a  road  from 
Taney's  to  the  east  line  of  the  Park,  and  a  number  of  short  branch  roads 
and  trails  from  the  intersection  of  the  above-named  roads  to  minor  ob- 
jects of  interest  off  the  main  lines  of  travel ;  in  all,  about  225  miles  of 
oew  road,  about  twenty  large  and  fifty  small  bridges,  aud  many  cul- 
verts are  contemplated  in  the  project. 

The  cost  of  completion  of  the  project  was  estimated  in  the  last  Annual 
Report  as  $250,(XK).  Deducting  from  this  the  appropriation  made  by  act 
approved  March  3, 1887,  the  cost  of  completion  reduces  to  $230,000. 

Total  expended  upou  the  project  to  the  close  of  the  fiscal  year  ending 
June  30,  1888,  $109,779.42. 

The  work  performed  under  this  project  may  be  briefly  stated  as  fol- 
lows : 

Miles  of  new  road  built   .......  58$ 

Miles  of  old  roads  (original  wagon  trails)  repaired   IK) 

Miles  of  new  roads  repaired,  about   4f»i 

Xumber  of  large  bridges  built   6 

Somber  of  small  bridges  built   13 

aud  many  culverts. 

Some  of  the  new  work  was  through  heavy  rock  cutting.  The  sum 
of  $130,000  asked  for  the  fiscal  year  ending  June  30,  1890,  is  to  be  ex 
ponded  towards  completing  the  circuit  of  main  road  from  the  Mammoth 
Hot  Spriugs  via  Upper  Geyser  Basin,  Shoshone  and  Yellowstoue  lakes, 
the  Falls  and  Yancy's,  about  145  miles,  of  which  58£  miles  have  been 
completed;  in  improving  and  completing  roads  already  built  or  com- 
menced ;  in  repairing  old  trails  where  absolutely  necessary  ;  in  purchas- 
ing a  portable  saw-mill  aud  rock  crusher;  and  in  building  a  warehouse 
for  tools  and  supplies,  a  small  office,  a  stable,  and  a  house  for  the  over- 
seer in  summer  aud  the  watchman  in  winter. 

Owing  to  the  late  date  at  which  appropriations  are  frequently  made 
by  Congress,  the  season  when  expenditures  can  be  made  to  the  best  ad- 
vantage is  lost  for  the  fiscal  year;  for  that  reason,  in  order  that  the 
work  may  be  done  at  the  most  favorable  time,  it  is  earnestly  recom- 
meuded  that  future  appropriations  for  this  object  be  made  without 
t,  as  in  the  case  of  each  of  the  items  of  river  and  harbor  acts. 


miit  appropriated  by  act  of  March  3,  1887   $-20,000.00 

<n\y  1.  18c*,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  18-<7   $19,716.64 

ialv  1.  outstanding  liabilities   283.10 

 20,000.00 

Amount  (estimated)  required  for  completion  of  existing  project   230,000.  00 

Amount  t  hat  can  be  profitably  expended  in  fiscal  year  ending  June  30,lh90  130, 000.  jOO 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
.    harbor  acts  of  1866  and  1867. 

(See  Appendix  A  A  A.) 
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ANNUAL  WATER-LEVELS  OF  THE  NORTHERN  AND  NORTH 

WESTERN  LAKES. 

A  table  showing  the  monthly  means  of  water-levels  from  June  30, 1887, 
to  June  30,  1888,  at  Charlotte,  Erie,  Cleveland,  Milwaukee,  Escanaba. 
Sand  Beach,  Marquette,  and  Sault  Ste.  Marie,  being  a  continuation  ut 
that  published  in  the  last  annual  report,  and  also  tables  and  diagrams 
showing  yearly  means  of  water-levels  from  1860  to  1887,  will  be  found  in 
Appendix  B  BBl. 

PRINTING  AND  DISTRIBUTION  OF  CHARTS  OF  THE  NORTH- 
ERN AND  NORTH  WESTERN  LAKES. 

Under  the  supervision  of  this  office  additions  have  been  made  to  each 
of  the  following  engraved  chart  plates  : 

North  end  of  Lake  Michigan  ; 
Straits  of  Mackinac ; 
Beaver  Island  Group. 

During  the  year  8,897  charts  were  issued  under  the  supervision  of 
Lieut.  Col.  O.  M.  Poe,  Corps  of  Engineers,  1,527  of  which  were  sold  at 
30  cents  each,  and  the  amount,  $458.10,  turned  into  the  Treasury. 

Owiug  to  changes  iu  channels,  the  discovery  of  previously  unknown 
dangers,  and  the  extension  of  works  of  river  and  harbor  improvement, 
many  of  the  charts  require  additions  and  corrections  in  order  to  render 
them  of  the  greatest  service.  In  some  cases  limited  surveys  will  be  re- 
quired to  obtain  the  requisite  data.  Considering  the  extensive  use 
made  of  the  charts  and  their  recognized  value  to  the  lake  marine,  it  is 
recommended  that  the  sum  of  #10,000  be  annually  appropriated  for  the 
purpose  of  making  the  necessary  surveys  and  for  correcting  the  en- 
graved plates,  in  addition  to  the  amount  appropriated  for  electrotyping 
the  plates  and  for  chart  printing.  The  recommendations  of  last  year 
are  repeated  in  this  respect. 

Amdnnt  appropriated  by  act  of  March  3,  18^7   $2, 000.  00 

June  30,  1888,  amouut  expended  during  the  fiscal  year   1,797.  3*2 

Amount  required  for  survey  of  the  northern  and  northwestern 
lakes  for  the  fiscal  year  ending  June  30,  18U0,  namely,  for 
surveys,  additions  to  and  correcting  engraved  plates   $10,000.00 

For  printing  and  issuing  charts  for  use  of  navigators,  and  elec- 

trotyping  plates  for  chart  printing   3, 000. 00 

  13,000.00 

(See  Appendix  BBB2.) 

MILITARY   AND    GEOGRAPHICAL  MAPS. 

A  new  edition  of  the  map  of  the  Department  of  the  Columbia  has 
been  photo-lithographed  and  distributed. 

RECONNAISSANCES    AND  EXPLORATIONS. 

The  following  officers  of  the  Corps  of  Engineers  have  been  on  duty 
at  the  headquarters  of  the  military  divisions  and  departments,  engage*  1 
in  preparing  such  maps  and  making  such  surveys  as  were  required 
their  respective  commanding  officers: 

Maj.  Thomas  II.  Uandbury,  at  headquarters  Division  of  the  Missouri, 
to  April  .">,  1SSS;  since  which  date  Capt.  William  L.  Marshall. 

Lieut.  Thomas  L.  Casey,  at  headquarters  Division  of  the  Pacific  aud 
Department  of  California,  to  September  19,  1887. 
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Lieut.  John  Biddle,  at  headquarters  Departiueut  of  Dakota,  to  De- 
cember 15,  1887. 

Lieut.  William  0.  Langfitt,  at  headquarters  Department  of  the  Co- 
lumbia. 

Lieut.  Hiram  M.  Chittenden,  at  headquarters  Department  of  the 
Platte,  from  July  16,  1887. 

Also,  Lieut.  James  E.  Runcie,  First  U.  S.  Artillery,  acting  engineer 
ofticer  at  headquarters  Division  of  the  Pacific. 

Capt.  W.  L.  Marshall,  ougiueer  officer,  Military  Divisiou  of  the  Mis- 
souri, reports  that  the  work  of  his  office  has  consisted  i'u  collecting,  com- 
piling, and  platting  geographical  information  for  the  improvement  of 
existing  maps  and  in  making  copies  of  maps  of  military  and  Indian  res- 
ervations, posts,  scouts,  and  reconnaissances  for  use  at  division  head- 
■jnartera. 

(See  Appendix  C  C  C  I.) 

Lieut.  William  C.  Langfitt,  engineer  officer,  Department  of  the  Co- 
lumbia, reports  the  determination  of  the  western  boundary  of  the  Van- 
couver Military  Reserve  to  aid  the  post  quartermaster  in  removing 
encroaching  persons;  an  estimate  for  increased  water  supply  for  Fort 
Spokane,  together  with  a  resurvey  of  that  reservation ;  a  resurvey  of  the 
Fort  Townsend  Military  Reservation.  Many*  maps,  plans,  etc.,  have 
beeu  prepared  and  issued  to  officers  of  the  department. 

The  department  map  was  corrected  to  December,  1887,  and  forwarded 
to  the  Chief  of  Engineers,  to  be  used  in  preparing  a  new  edition.  A 
map  of  Alaska  has  been  projected  and  its  compilation  started. 

Additions  and  corrections  are  constantly  being  made  to  the  depart- 
ment map  to  add  to  its  efficiency  and  correctness. 

(See  Appendix  C  C  C  2.) 

Lieut.  James  E.  Runcie,  First  U.  S.  Artillery,  acting  engineer  officer, 
Division  of  the  Pacific,  reports  that  the  following  have  been  made: 

Map  of  a  portion  of  California  south  of  Mojave  Junction  ;  drawings 
of  plant  and  machinery  used  in  the  manufacture  of  high  explosives; 
-surveys  for  new  water  supply  for  Fort  Gaston,  Cal.,  and  for  a  telegraph 
Une  thence  to  Areata,  with  report ;  surveys  for  a  sewerage  system  at 
Fort  llaachuca,  Ariz.,  with  exhaustive  report  and  drawings;  that  the 
land  office  map  of  California  has  beeu  corrected ;  the  projection  for  the 
map  for  the  Department  of  Arizona  and  the  District  of  New  Mexico 
calculated,  and  that  for  a  new  map  of  the  Department  of  California 
calculated  and  laid  out ;  and  data  collected  for  correcting  the  maps  of 
the  division,  as  well  as  for  the  correction  and  compilation  of  map  of 
Fort  McDermit,  Nev.,  and  Fort  Bidwell,  Cal. 

(See  Appendix  CCC  3.) 

Lieut.  H.  M.  Chittenden,  engineer  officer,  Department  of  the  Platte, 
reports  that  the  field  work  and  work  outside  the  office  during  the  year 
has  consisted  of— 

1.  A  survey,  relocation,  and  marking  of  the  boundaries  of  the  Fort 
Xiobrara  Military  Reservation. 

A  survey  of  the  department  rifle  range,  at  Bellevue,  Nebr. 

3.  Copying  the  records  in  the  United  States  land  office  at  Cheyenue, 
W\  o.,  to  obtain  information  for  a  department  map. 

L  Superintending  the  construction  of  a  system  of  water-works  for 
:  >rt  Bridger,  Wyo. 

rhe  office  work  has  consisted  of— 

1.  Preparation  of  a  map  of  Fort  Niobrara  Military  Reservation. 
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2.  Preparation  of  map  of  Bellevue  Rifle  Range. 

3.  Preparation  of  a  plat  showing  collectively  all  the  military  posts 
and  reservations  in  this  department. 

4.  Preparation  of  a  map  of  the  Department  of  the  Platte. 

5.  Usnal  routine  work. 

Twenty  copies  of  the  map  of  the  United  States  published  in  J  885 
have  been  received  from  the  Chief  of  Engineers  and  distributed  to 
posts  and  officers  of  the  department.  Several  surveying  and  mat  he- 
matical  instruments  have  also  been  received. 

(See  Appendix  C  C  C  4.) 

ESTIMATE  FOR  A3IOUNT  REQUIRED  FOR  SURVEYS  AND  RECONNAI.S 
SANCES  IN  MILITARY  DIVISIONS  AND  DEPARTMENTS. 

For  military  surveys  and  reconnaissances  and  surveys  of  military 
reservations  by  the  engineer  officers  attached  to  the  several  head- 
quarters of  military  divisions  and  departments,  being  an  average  of 
$5,000  for  each  of  eight  military  divisions  and  departments  west  of  the 
Mississippi  River,  $40,000;  for  publication  of  maps  for  use  of  the  War 
Department,  $10,000;  total,  $50,000. 

Attention  is  specially  invited  to  this  estimate  for  appropriation  and 
to  the  important  uses  for  which  it  is  intended. 

At  the  headquarters  of  the  military  departments  west  of  the  Missis- 
sippi River  there  are  stationed  officers  of  the  Corps  of  Engiueers,  or 
other  officers  detailed  to  act,  whose  duty  it  is  to  make  reconnaissances 
for  military  purposes,  to  make  such  survey*  and  prepare  such  maps  as 
may  be  required  by  their  respective  commanding  officers.  In  recent 
years  no  appropriations  have  been  made  for  these  purposes,  and,  con- 
sequently, these  officers  have  been  very  much  cramped  from  lack  of  tlie 
necessary  means,  and  the  usefulness  of  their  offices  has  been  very  nnu-h 
reduced  in  consequence.  The  maps  of  these  departments  are  constan  t  ly 
in  need  of  revisions  and  additions,  which  the  officers  make  so  far  as 
possible,  but  with  no  means  even  for  the  purchase  of  paper  their  efforts 
are  limited  in  results. 

Paragraph  404  of  the  Army  Regulations  requires  that  the  command 
ing  officer  of  each  post  where  there  are  fixed  batteries  bearing  upon  a 
channel  will  call  upon  the  Engineer  Department  for  accurate  charts 
showing  the  soundings,  to  the  extent  of  the  ranges  of  the  guns. 

During  the  last  season  of  artillery  practice  at  our  coast  fortifications 
calls  upon  this  department  to  perform  its  duty  under  this  regulation 
could  not  be  honored  from  lack  of  means. 

Maps  of  certain  military  departments  are  now  being  prepared,  and 
should  be  published. 

Besides  all  this  there  is  much  information  in  this  office  relative  to  mili- 
tary geography  which  could,  with- little  expense,  be  made  available  for 
the  information  of  officers  of  the  Army;  for  instance,  there  are  on  the 
office  files  detailed  maps  of  regions  of  Europe  which  may  become  at  an 
early  day  the  theaters  of  war,  and  it  would  be  of  great  advantage  to  the 
service  if  such  information  as  these  maps  give  could  be  made  available 
for  the  study  of  officers.  Were  the  means  provided  this  office  would  be 
glad  to  compile  and  to  disseminate  the  information  on  its  tiles. 

It  is  the  policy  of  this  country  to  keep  a  stauding  army  small  in  num- 
bers, but  it  is  its  expectation  that  it  should  be  a  highly  instructed  one, 
and  a  small  outlay  as  here  referred  to  will  be  conducive  to  that  end.  ' 

Applications  from  officers  of  the  Army  have  been  received  for  maps 
of  certain  regions  of  Europe,  and  it  was  with  great  regret  that  this 
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"dx?  could  uot  reuder  this  assistance  to  officers  desirous  of  improving 
rbeniselves  professionally  especially,  when  the  material  was  on  its  files. 

OFFICE   OF  THE  CHIEF  OF  ENGINEERS. 

During  the  fiscal  year  ending  June  30,  1888,  the  following-named 
■■fleers  were  in  charge  of  the  several  divisions  of  the  Office  of  the  Chief 
<:  Engineers: 

First  Division. — Fortification*  and  Surveys  relating  thereto — Arum 
*>*to  f  Fortifications — Sites  for  Engineer  Defenses — Boards  of  Engineer  s 
;■>■  Defenses. 

Second  Division.— Battalion  of  Engineers— Engineer  School  of  Ap- 
plication and  Engineer  Depot  ami  Post— Professional  Papers  and  Infor- 
mation— Personnel —  Orders — Milita  ry  Reserva t ions — Land  Files. 

Maj.  Charles  YV.  Raymond)  until  January  27,  1888;  Capt.  Thomas 
Turtle,  temporarily,  to  April  18,  1888;  since  which  date  Capt.  Clinton 
B.  Sears. 

Third  Division.— Improvement  of  Rivers  and  Harbors  and  Surveys 
elating  thereto— Bridging  Navigable  Waters  of  the  United  States— Pub- 
Buildings  and  Grounds  and  Washington  Aqueduct 
ilaj.  James  C.  Post. 

Fourth  Division. — Accounts  for  Disbursements — Contracts — Returns 
«f  Engineer  Property  and  Instruments — Applications  for  Remittances— 
impropriations  and  Estimates — Blank  Forms. 

Fifth  Division.— Surrey  of  the  Lakes— Explorations  and  Surveys— 
/.'row  na  issances — Maps — Intru  men  ts—  Cla  im  s. 
Capt.  Thomas  Turtle. 

Very  respectfully,  your  obedient  servant, 

Thos.  Lincoln  Casey, 
Brig.  Qen.,  Chief  of  Engineers. 

Hou.  William  C.  Endicott, 

Secretary  of  War. 
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OFFICERS  OK 
JUNE 


HASH  AND  SAME. 


KltlOADIKB-GEXEEAL 
AND  COIEP  OF 


James  C.  Dnane. 


Iu  comniand  of  the  Corps  of  Engineers  and  in  charge  of  the 
Engineer  Department.  Charged  with  the  supervision  of 
such  matters  connected  with  construction  of  jetties  and 
other  works  at  South  Pass,  Mississippi  River,  as  require 
the  action  of  the  Secretary  of  War.  Member  of  Joint 
Communion  to  supervise  the  construction  of  the  Wash- 
ington National  Monument.  Member  of  the  Light-HoiiM* 
Board.  Retired  from  active  service  on  June  30,  1883.  un- 
der the  provisions  of  the  act  of  Congress  approved  June 
30,  18*2. 


COLONELS. 


Quincy  A.  Gillmore   In  charge  of  Forts  Wool,  Va.:  Caswell,  N.  C,  Moultrie, 

Jivt.  Major-General.         Sumter,  and  Johnson,  S.  C. ;  Oglethorpe  and  Pulaski,  Ga., 

and  Clinch,  Fla.,  and  of  the  construction  of  Forts  Wads- 
worth,  Tompkins  and  its  batteries,  N.  Y. ;  Monroe,  Va., 
and  Castle  Pinckney,  S.  C.    In  charge  of  the  improve- 
ment of  the  harbors  at  Charleston,  S.  C,  and  Savannah 
and  Brunswick,  Ga.    In  charge  of  the  improvement  of 
Ashley  River  and  WappooCut,  S.  C. ;  Cumberland  Sound, 
Ga.  and  Fla.;  Savannah  and  Altamaha  rivers,  and  Ro- 
me i     Marsh,  Ga.,  and  Edisto  aud  Salkahatchie  rivers, 
S.  C.    In  charge  of  preliminary  examinations  of  Savannah 
River  from  Doboy  Island  to  Doboy  Bar,  Ga.,  and  North 
Fork  of  the  Edisto  River,  S.  C.   In  charge  of  preliminary 
examinations  and  surveys  of  Savannah  River  from  cross- 
tides  abovo  Savannah  to  the  bar;  of  Jekyl  Creek,  Ga., 
and  of  Mosquito  Creek  between  the  South  Edisto  and 
Ashe  poo  rivers,  S.  C.    Iu  charge  of  removal  of  wreck  of 
trading  boat  in  C  heehaw  River,  and  of  steamer  Alice  Clark, 
from  the  channel  of  inside  passage  below  Charleston,  S. 
C.    Member  of  Board  of  Visitors  for  Engineer  School  of 
Application,  at  Willets  Point,  N.  Y.    Member  of  Boards 
of  Engineer  Officers  on  further  improvement  of  Capo  Fear 
River,  N.  C,  aud  on  improvement  of  the  Potomac  River 
in  vicinity  of  Washington,  D.  C.    Member  of  Board  of 
Officers  to  examiue  into  and  report  upon  question  of 
source  and  method  of  water-supply,  sewerage,  etc.,  at 
Willets  Point,  N.  Y.    Member  and  President  of  the  M 
issipni  River  Commission  created  by  act  of  Congress  ap- 
proved June  28,  1879.    His  death  at  Brooklyn,  N.  Y.,  April 
7,  1888,  announced  in  General  Orders  No.  5,  Headquarters 
Corps  of  Engineers,  April  10, 1888. 

Thos,  Lincoln  Casey....  Member  and  President  of  The  Board  of  Engineers.  Member 

of  Board  of  Visitors  for  Engineer  School  of  Application 
at  Willets  Point,  N.  Y.  In  charge  of  the  construction  of 
the  building  for  the  State,  War,  and  Navy  departments 
and  of  the  Washington  National  Monument.  Member 
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JUXK  AND  name. 


COLOXKLS. 

(continued.) 


John  G.  Parke  

Brt.  Major-General. 

George  II.  Mendel  1  . . . 


P.Craigbill... 


DUTIES. 


Heary  L.  Abbot  

fct  Brig.  General. 


ENG  88  21 


of  the  Light-House  Board.  Member  of  Hoards  of  Engi- 
neer Officers  ou'the  construction  of  bridges  across  Staten 
Island  Sound  (known  as  Arthur  Kill),  and  the  Kill  Von 
Knll,  and  for  tho  examination  of  certain  named  officers 
of  the  Corps  of  Engineers,  with  view  to  their  promotion. 

On  duty  in  office  of  the  Chief  of  Engineers.  Detached  ;  Su- 
perintendent of  t  he  Military  Academy.  Member  of  Board 
tor  the  purpose  of  considering  the  limits  on  the  south  of 
the  reservation  at  the  Pout  of  West;  Point,  N.  Y. 

In  charge  of  Fort  Wintield  Scott,  Fort  on  Alcatr:iz  Island, 
batteries  at  Fort  Mason,  and  defenses  at  Lime  Point,  and 
fort iticat ions  at  Angel  Island,  San  Fraucisco  Bay.  and  at 
San  Diego,  Cal.  Supervising  Engineer  over  districts  em- 
bracing works  in  charge  of  Majors  Benyanrd,  Jones, 
Hcuer,  and  Handbury,  aud  Captains  Powell,  Payson.and 
Young.  In  charge  of  the  improvement  of  the  harbors  at 
Oakland  and  Redwood.  Cal.  To  investigate  causes  tend- 
ing  to  decrease  depth  of  water  and  diminish  the  commer- 
cial valuo  of  San  Francisco  Harbor.  In  charge  of  survey 
of  San  Francisco  Harbor,  San  Pablo  and  Suisun  bays, 
Strait  of  Carquinez,  and  mouths  of  Sau  Joaquin  and  Sac- 
rauieuto  rivers,  Cal.  In  charge  of  the  removal  of  wreck 
of  steamer  JJucambia  from  entrance  to  San  Francisco 
Harbor. 

Member  of  The  Board  of  Engineers.  In  charge  of  certain 
experiments  with  torpedoes.  Member  of  Board  of  Visit- 
ors for  Engineer  School  of  Application  at  Willcts  Point, 
X.  Y.  Member  of  Board  of  Officers  and  Civilians  to  ex- 
amine and  report  at  what  ports  fortilications  or  other 
defenses  are  most  urgently  required,  etc.  In  temporary 
charge  of  Ports  Wool,  Va.;  Caswell,  N.  C. ;  Moultrie,  Sum- 
ter, and  .Johnson,  S.  C;  Oglethorpe  and  Pulaski,  Ga.,  and 
Clinch,  Fla.,  and  of  the  construction  of  Forts  Wadsworth, 
Tompkins  aud  its  bat  teries,  N.  Y. ;  Mouroe,  Va.,  and  Cas- 
tle Pinckney,  S.  C.  In  temporary  charge  of  the  improve- 
ment of  the  harbors  at  Charleston,  S.  C,  aud  Savannah 
and  Brnuswick,  Ga.  In  temporary  charge  of  the  im- 
provement of  Ashley  River  and  Wappoo  Cut,  S.  C;  Cum- 
berland Sound,  Ga.  and  Fla. ;  Savannah  and  Altamaha 
rivers,  and  Romerly  Marsh,  Ga.,  and  Edisto  aud  Salka- 
hatehie  rivers,  S.  C.  In  temporary  charce  of  prelimi- 
nary examination  of  North  Fork  of  the  Edisto  River, 
8.C. 

In  temporary  charge  of  removal  of  wreck  of  trailing  boat 
in  Cheehaw  River,  and  of  wreck  of  steamer  Alice  Clark 
from  tho  channel  of  inside  passage  below  Charleston, 
8.  C.  To  examine  and  report  upon  the  site  of  tho  new 
bride  across  Arthur  Kill.  Member  of  Boards  of  Engineer 
Officers  to  consider  and  report  upon  location  and  plans  of 
bridge  across  the  Mississippi  River  at  Dubuque,  Iowa, 
aud  for  the  examination  of  certain  named  officers  of  the 
Corps  of  Engineers,  with  view  to  their  promotion. 

Member  of  Tho  Board  of  Engineers.  In  charge  of  Fort  Car- 
roll and  the  construction  of  Fort  McHenry,  Md.  Supervis- 
ing engineer  over  districts  embracing  works  in  charge  of 
Captains  Hinmau,  Bixby,  and  Black,  Lieutenants  Abbot 
and  Carter,  and  Mr.  S.  T.  Abert.  In  charge  of  tho  im- 
provement of  the  harbors  at  Baltimore  aud  Annapolis, 
Md.  In  charge  of  harbor  of  refuge  at  mouth  of  Great 
Kauawha  River,  West  Virginia.    In  charge  of  tho  im- 
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COLONELS, 
(continued.) 


Cyrus  B.  Coinstoek  

Bvt.  Brig.  General. 


Lieutenant-Colonels 

Orlando  M.  Poo  

Brt.  Brig.  General. 


provemeut  of  James  River,  Virginia,  and  New  River, 
Virginia  and  West  Virginia,  and  Great  Kanawha  and  Elk 
Rivers,  West  Virginia,  and  of  the  work  of  rebuilding  piers 
at  Battery  Island,  head  of  Chesapeake  Bav.  In  charge  of 
the  survey  .across  the  peninsula  of  Maryland  and  Dela- 
ware to  connect  by  canal  the  waters  of  the  Delaware  and 
Chesapeake  bays.  In  charge  of  preliminary  investiga- 
tion of  Coal  River,  West  Virginia.  In  charge  of  pre- 
liminary investigations  and  surveys  of  Meadow  ami 
Gauley  rivers,  West  Virginia.  In  charge  of  removal  of 
wreck  of  schooner  Dorcas  and  Eliza  from  Pasquotank 
River,  near  Elizabeth  City,  N.  C,  and  of  barge  Barry  oil 
Turkey  Point  light-house,  Chesapeake  Bay.  To  exercise 
supervision  of  construction  of  bridge  across  Great  Kana- 
wha River  at  Point  Pleasant,  W.  Va.  Member  of  board.-* 
of  engineer  officers  on  further  improvement  of  Cape  Feat 
River,  N.  C. ;  on  improvement  or  the  Potomac  River  it 
vicinity  of  Washington,  D.  C. ;  on  subject  of  permanent 
improvement  of  Delaware  River  and  Bay:  on  construe 
tion  of  the  locks  at  the  Cascades,  Columbia  River,  Oregon 
and  to  consider  and  report  upon  Joint  Resolution  (II 
Res.  113)  in  relation  to  the  Delaware  River  between  tlit 
city  of  Philadelphia,  Pa.,  and  Camden,  N.  J.  Membei 
of  Advisory  Board  to  State  Harbor  Commission  of  Nor 
folk,  Portsmouth,  and  Norfolk  County,  Va.  In  tempo 
rary  charge  of  the  improvement  of  the  harbor  at  Norfolk 
and  the  approach  to  Norfolk  Harbor  and  the  Unite< 
States  Navy  Yard,  Va.  In  temporary  charge  of  the  iw 
provemeut  of  tho  Blackwater,  Nottoway,  Archer's  Hope 
and  Appomattox  rivers,  Va.,  and  Mehorrin  River,  Cum 
tuck  Sound,  Coanjok  and  Edenton  bays,  and  North  Rive 
Bar,  N.  C,  nud  North  Lauding  River,  Va.  and  N.  C.  L 
temporary  charge  of  preliminary  examination  of  AUig^ 
tor  River,  N.  C.  aud  preliminary  examination  aud  surve 
of  Nanseuiond  River.  Va. 
Member  of  The  Board  of  Eugineers.  Member  of  Board  c 
Visitors  for  Engineer  School  of  Application  at  Willel 
Point,  N.  Y.  Member  of  Boards  of  Engineer  Officers  o 
further  improvement  of  Capo  Fear  River,  N.  C  ;  on  in 
provemeut  of  tho  Potomac  River  in  vicinity  of  Washing 
ton,  D.  C.  ;  on  harbor  at  Atlantic  City,  N.  J. ;  to  considt 
and  report  upon  joint  resolution  (II.  Res.  113)  in  relatic 
to  the  Delaware  River  between  the  city  of  Philadelphi 
Pa.,  aud  Camden,  N.J. ;  and  for  tho  examination  of  certa; 
named  officers  of  the  Corps  of  Engineers,  with  view 
their  promotion.  Member  and  President  of  tho  Missi 
sippi  River  Commission  created  by  act  of  Congress  a 
proved  June  2i,  1S71>.  9 


la  charge  of  tho  construction  of  Fort  Wayne,  Mich, 
charge  of  the  improvement  of  the  harbors  at  Chebo 
gan  and  An  Sable,  on  Lake  Huron,  and  Alpena,  at  Thund 
Bay,  and  of  the  coustruction  of  harbor  of  refuge  on  La 
Huron  ;  of  the  improvement  of  the  St.  Man  's  Falls  Car 
and  River,  and  of  the  rivers  Detroit,  Saginaw,  and  CI: 
ton,  Mich.,  and  Hay  Lake  Channel  of  tho  St.  Mar 
River;  of  removing  bar  at  ice-harbor  of  refuge  at  Be 
River,Mich., and  construction  of  Drv  Dock. St.MarVsFa 
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URCTKXAN'T-COLOXELS. 

DavidC.  Houston  

Bet.  Colonel. 


(continued.) 

Canal.  In  charge  of  St.  Clair  Flats  Canal  and  St.  Mary's 
Falls  Canal,  Mich .  In  chargo  of  issuing  charts  of  North- 
ern and  Northwestern  lakes,  and  of  water-level  observa- 
tions on  Lake  Huron.  In  charge  of  preliminary  exami- 
nations of  bar  in  St.  Clair  River,  opposite  Saint  Clair 
City,  North  River  between  Essex  and  North  bridges,  Bid- 
die's  Point  at  Mackinac  Harbor,  Harbor  at  Forestville, 
Lake  Huron,  and  Pinepog  River,  Mich.  In  charge  of  pre- 
liminary examinations  aud  surveys  of  Rouge  River  at  its 
junction  with  Detroit  River,  and  up  the  river  to  the 
bridge  of  the  Saint  Lonis  and  Wabash  Railroad ;  and  of 
mouth  of  Black  River,  Mich.  In  charge  of  survey  of  his- 
toric grounds,  etc.,  referred  to  in  the  act  of  Congress 
approved  May  24,  188d.  To  supervise  and  personally  ex- 
amine the  construction  of  bridge  across  the  west  channel 
of  the  Detroit  River  to  connect  Belle  Isle  Park  with  the 
mainland,  and  to  exerciso  supervision  of  construction  of 
bridge  across  Sainte  Marie  River,  Mich.  Member  of  Boards 
of  Engineer  Officers  upon  plan  and  estimate  for  a  lock  at 
or  near  the  Lower  Island  at  Nashville,  for"  improving 
Cumberland  River,  Tenn.,  and  to  examine  and  report 
upon  plans  and  location  of  proposed  bridge  across  the 
Ohio  River  between  Cincinnati,  Ohio,  and  Newport,  Ky. 
Member  of  The  Board  of  Engineers.  In  charge  of  Forts 
Griswold  and  Hale,  Conn.,  and  Lafayette,  N.  Y.,  and  of 
the  construction  of  Forts  Trumbull,  Conn.,  and  Columbus, 
Wood,  Wadsworth,  and  Tompkins  and  its  batteries,  N.  Y. ; 
Castle  Williams,  South  Battery,  new  Barbette  Battery  aud 
sea-wall  at  Governor's  Island,  N.  Y.,  and  of  permanent 
platforms  for  modern  cannon  of  large  caliber.  In  charge 
of  the  improvement  of  the  harbors  of  New  London,  Clin- 
ton, New  Haven,  Milford,  Bridgeport,  Black  Rock,  South- 
port,  Stamford,  aud  Norwalk,  Conn.,  aud  Port  Jefferson, 
Oreenport,  Mamaroneck,  Port  Chester,  New  Roc  belle,  and 
of  Echo*Harbor,  N.  Y.,  ami  of  the  construction  of  break- 
water at  New  Haven,  Conn.  In  chargo  of  the  improve- 
ment of  the  rivers  Ilousatonic  and  Thames,  Conn.,  Con- 
necticut, Mass.  and  Conn.,  Flushing  Bay,  and  East 
Chester  Creek,  N.  Y.  In  charge  of  the  manufacture  and 
supply  of  mast  ic.  In  charge  of  preliminary  examination 
of  Peter's  Neck  Bay,  N.  Y.  In  charge  of  preliminary  ex- 
aminations and  surveys  of  Five  Mile  River  and  Duck  Isl- 
and harbors,  Conn.,  and  Glen  Cove  Harbor,  N.  Y.  In 
charge  of  removal  of  wreck  of  scow  George  C.  Bloomer  in 
Connecticut  River  at  Hartford,  Conn. ;  of  wreck  of 
schooner  It.  U.  Daly  in  Connecticut  River  near  Saybrook 
Point ;  of  wreck  of  schooner  Emma  J.  Uigginn,  near  Pen- 
field's  Reef,  and  of  wreck  of  schooner  Louise  Bliss,  at  Corn- 
field Shoal,  Long  Island  Sound.  Member  of  Board  of 
Visitors  for  Engineer  School  of  Application  at  Willets 
Point,  N.  Y. 

'j«orge  H.  Elliot  1  On  sick  leave  of  absence. 

Henry  M.  Robert   In  charge  of  Fort  Mifflin,  Pa.,  and  mortar  battery  thereat; 

Fort  Delaware,  and  fort  aud  mortar  battery  opposito  Fort 
Delaware,  Del.,  battery  and  mortar  battery  at  Fiun's 
Point,  and  site  for  defenses  at  Red  Bank,  N.  J.  In  charge 
of  the  improvement  of  the  harbor  at  Delaware  Break- 
water ;  ice-harbors  at  Marcus  Hook,  Pa.,  and  the  head  of 
Delaware  Bay;  of  the  Salem,  Rancocas,  and  Raccoon 
rivers,  and  Cohansey,  Mantua,  and  Woodbury  creeks, 
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William  E.  Merrill 
lift.  Colonel. 


DUTIES. 


N.  J. ;  Frankford  Creek  and  Schuylkill  River,  Pa. ;  and 
Delaware  River,  from  Trenton,  N.  J.,  to  its  mouth;  and 
of  the  construction  of  pier  near  Lewes,  Del.  In  charge  of 
preliminary  examinations  of  channel  hack  of  Brigautine 
Beach,  between  Abseeon  and  Brigantine  inlets,  N.  J.,  and 
Darby  Creek,  Pa.  In  charge  of  preliminary  examination 
and  survey  of  thoroughfare  running  back  of  the  ocean 
from  Cape  May  to  the  Great  Bay  north  of  Atlantic  City, 
N.  J.  In  charge  of  survey  of  thoroughfare  muuing  back 
of  the  ocean  from  Capo  May  to  the  Great  Bay  north  of 
Atlautic  City,  N.  J.  In  charge  of  removal  of  wreck  of 
schooner  Darid  Lee  from  Delaware  Bay;  of  wrw.k  of 
schooner  (i.  H.  Jfent  from  the  harbor  at  Delaware  Break- 
water, Del.,  and  of  wreck  of  steamer  Blanche  llrqdcr*nn 
from  Delaware  River,  off  Lombard  street  wharf,  Phila- 
delphia, Pa.  Member  and  Disbursing  Officer  of  Board  of 
Engineer  Officers  on  harbor  at  Atlantic  City,  N.  J.  Mem- 
ber of  Boards  of  Engineer  Officers  on  subject  of  perma- 
nent improvement  of  Delaware  River  and  Bay;  ou  the 
construction  of  bridges  across  Staten  Island  Sound  known 
as  Arthur  Kill),  and  the  Kill  Von  Kull ;  and  to  cousider 
and  report  upon  Joiut  Resolutiou  (II.  Res.  113)  in  rela- 
tion to  the  Delaware  River  between  the  city  of  Phila- 
delphia, Pa.,  and  Camden,  N.  J.  Member  of  Commis- 
sion Advisory  to  Board  of  Harbor  Commissioners  of  Phil- 
adelphia. 

In  chargo  of  the  improvement  of  the  Ohio  River;  Mouonga- 
hela  River, W.Ya. ;  Allegheny  River.  Pa.,  and  of  the  Mus- 
kingum River,  Ohio.  In  charge  of  the  construction  of 
harbors  of  refuge  at  mouth  of  Muskingum  River,  near 
Cincinnati,  Ohio,  and  of  a  dam  at  Ilerr's  Island,  Pa.  In 
charge  of  preliminary  examinations  for  ice-harbor  at  Pa- 
ducah,  and  of  bar  at  mouth  of  Limestone  Creek,  in  harbor 
of  Maysville,  Ky.  In  charge  of  preliminary  examinations 
ami  surveys  of  Ohio  River,  near  Evansville,  Ind.,  and  <>i 
the  Big  Hockhocking  River,  from  mouth  to  Ooolville.Ohio. 
In  charge  of  removal  of  wrecks  of  two  barges  from  the 
Ohio  River,  at  Glasshouse  Ripple,  near  Pittsburgh.  Pa. 
To  exereiso  supervision  over  the  construction  of  bridge 
across  the  Ohio  River  bet  ween  Covington  and  Cincinnai  i ; 
at  Cairo ;  between  Cincinnati  and  Newport ;  and  near  1  he 
mouth  of  Cork's  Run,  in  Allegheny  County,  Pa.  To  in- 
spect the  work  iu  progress  for  improvement  of  Coosa 
River,  Ga.  and  Ala.  In  temporary  charge  of  the  improve- 
ment of  the  Little  Kanawha,  Guyandotte,  and  Buckhan- 
nou  rivers,  \V.  Va.,aud  the  Big  Sandy  River,  W.  Va.  and 
Ky.,and  of  preliminary  examination  and  survey  of  Louisa 
Fork  of  Sandy  River,  Va.  Member  of  Boards  of  Engi- 
neer Officers  ou  plan  and  estimate  for  a  lock  at  or  near 
Lower  Island  at  Nashville,  for  improving  Cumberland 
River,  Tenu. ;  to  consider  and  report  upon  new  plans  for 
the  proposed  bridge  across  the  Ohio  River,  near  Pitts- 
burgh, Pa. ;  to  consider  and  prepare  geueral  regulations 
concerning  the  erection  of  bridges  over  the  Muskingum 
River,  Ohio;  to  consider  and  report  upon  the  improve- 
ment of  the  Mississippi  River  from  Des  Moines  Rapids  to 
the  mouth  of  the  Illinois  River;  to  recommend  apian  for 
the  improvement  of  the  navigation  at  the  mouth  of  the 
Cumberland  River;  on  proposed  bridge  across  the  Ohio 
River  at  Louisville,  Ky.,  aud  on  proposed  bridge  across 
the  Mississippi  River  at  Memphis,  Tenn.  Engineer  Mth 
Light-house  District. 
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DUTIES. 


UErTEN'ANT«COLONEL8. 

(continued.) 


WtlterMcFarland 


!«b  M.  Wilson 
Hrt.  Colonel. 


*u  W.  Barlow 


Member  of  The  Board  of  Engineers.  In  charge  of  Fort  at 
Sandy  Hook,  N.  J.,  and  of  the  construction  of  Fort  Ham- 
ilton and  additional  batteries,  and  Mortar  Battery  at  Fort 
Hamilton,  N.  Y.  In  chargo  of  the  improvement  of  the 
harbors  of  New  York,  Roiidout,  and  Saugerties,  N.  Y. 
In  charge  of  the  improvement  of  the  Hudsou  and  Harlem 
rivers  and  Sheepshead  and  Canarsie  bays,  N.  Y. ;  Raritau 
Bay,  N.  J.;  channel  in  Gowauus  Bay  and  Buttermilk 
Channel ;  channel  between  Staten  Island  and  New  Jersey, 
and  deepening  Geduey's  Chaunel,  and  Newtown  Creek 
and  Sumpawanus  Inlet,  N.  Y.  In  charge  of  the  removal  of 
obstructions  in  East  River  and  Hell  Gate,  N.  Y.  In  charge 
of  removal  of  wreck  of  sloop  Locomotive  in  Hudson  River, 
and  of  wreck  of  bark  Quickstep  in  Main  Ship  Channel,  New 
York  Harbor,  and  of  wreck  of  canal-boat  from  Harlem 
River  at  High  Bridge.  In  charge  of  preliminary  exami- 
nation of  chanuel  between  Jamaica  Bay  and  Rockaway 
Inlet,  and  of  the  East  River,  N.  Y.  In  charge  of  prelimi- 
nary examinations  and  surveys  of  Hudson  River  between 
New  Baltimore  and  Coxsackie,  and  of  the  mouth  of  Pat- 
chouge  River,  N.  Y.  In  charge  of  preliminary  examina- 
tion or  survey  of  Spring  Creek.  N.  \.  To  exercise  super- 
vision over  construction  of  bridge  across  the  East  River 
between  the  city  of  New  York  and  Long  Islaud.  Member 
of  Board  of  Visitors  for  Engineer  School  of  Application  nt 
Willets  Point,  N.  Y.  Member  of  Boards  of  Engineer  Offi- 
cers on  subject  of  permauent  improvement  of  Delaware 
River  and  Bay,  and  on  harbor  at  Atlantic  City,  N.  J.  In- 
spected the  works  of  river  and  harbor  improvement  in 
charge  of  Majors  Ernst  aud  Damrell  and  Captains  Hoxie, 
Taber,  and  Black. 

In  charge  of  Public  Buildings  and  Grounds  iu  the  District 
of  Columbia,  with  the  rank  of  Colonel.  In  charge  of  the 
improvements  over  the  grave  of  Thomas  Jefferson  at 
Monticello,  Vu. ;  of  the  erection  of  a  pedestal  and  statue 
of  the  late  President  .James  A.  Gartield  ;  of  a  monument 
at  Washington's  Headquarters,  at  Newburgh,  N.  Y. ;  of 
the  erection  of  a  mouument  to  mark  the  birth-place  of 
George  Washington;  of  the  erection  of  building  for  the 
Army  Medical  Museum  aud  Library,  and  of  the  erection 
of  monuments  or  memorial  tablets  for  the  proper  mark 
ing  of  the  position  of  each  of  the  commands  of  the  Regu- 
lar Army  engaged  at  Gettysbiyg.  In  charge  of  the  con- 
struction of  the  Washington  Mouument.  To  report  to  the 
United  States  Senate  a  comprehensive  system  of  under- 
ground wires,  for  telegraph  aud  telephone  service,  to  con- 
nect the  several  Departments  and  Bureaus  of  the  Govern- 
ment in  Washiugtou  City.  Member  of  Board  of  Engineer 
Officers  in  connection  with  the  Bennington  Battle  Monu- 
ment. 

In  charge  of  the  improvement  of  the  rivers  Tennessee, 
Tenn.,  Ala.,  and  Ky.;  Cumberland  above  and  below  Nash- 
ville, Ky.  and  Tenn.;  Hiawassee,  Cauey  Fork,  Duck, 
French  Broad,  Clinch,  ami  Little  Tennessee,  Tenn..  and 
South  Fork  of  the  Cumberland,  Ky.  Iu  charge  of  prelim- 
inary examinations  aud  surveys  of  Obey's  River  from  the 
point  where  improvements  have  heretofore  been  made  to 
the  mouth  of  the  West  Fork, Tenn.. aud  of  Bear  Creek, 
Miss.  Member  of  Boards  of  Engineer  Officers  to  con- 
sider and  report  upon  new  plans  for  the  proposed  bridge 
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DUTIES. 


Peter  C.  Hains 


George  L.  Gillespie. 


across  the  Ohio  River  near  Pittsburgh,  Pa.,  and  to  con- 
sider and  recommend  a  plan  for  the  improvement  of  the 
navigation  at  the  month  of  the  Cumberland  River. 

In  charge  of  Forts  Foote  and  Washington,  Md.,  and  Wool, 
Va.,  and  the  construction  of  Fort  Monroe,  Va.    In  charge 
of  the  improvement  of  the  harbors  at  Washington  and 
Georgetown,  D.  C.    In  charge  of  the  improvement  of  the 
Potomac  River  in  the  vicinity  of  Washington,  D.C., the 
establishment  of  the  harbor  lines,  and  the  raising  of  the 
river  flats.    In  charge  of  the  construction  of  a  new  wharf 
at  Fort  Monroe,  Va.    In  charge  of  the  improvement  of  the 
Shenandoah  River,  W.  Va.    lu  charge  of  purchase  and 
reconstruction  of  Aqueduct  Bridge,  D.C.    In  charge  of 
construction  of  bridge  across  the  Eastern  Branch  of  Poto- 
mac River,  D.C.    I  u  charge  of  survey  of  the  low  lands  at 
Washington  Barracks,  D.  C.    To  test  samples  of  cement 
offered  for  use  of  Congressional  Library  Building.  To 
supervise  the  modifications  of  the  Light-house  Wharf  at 
Fort  Monroe,  Va.    To  report  upon  a  new  sewer  system  at 
Fort  Monroe,  Va.    Member  of  Board  of  Officers  on  divis- 
ion of  land  at  Fort  Monroe,  Va.,  with  view  to  consoli- 
dating, separately,  the  belongings  of  the  Engineer  Corps 
and  the  Ordnance  Departments.  Member  of  Boards  of 
Eugineer  Officers  in  connection  with  the  Bennington 
Battle  Monument,  and  on  the  construction  of  bridge* 
across  Staten  Island  Souud  (known  as  Arthur  Kill)  and 
the  Kill  Von  Kali. 

In  charge  of  Forts  Winthrop,  Standish,  Andrew,  Independ- 
ence, and  work  on  Long  Island  Head,  and  of  the  con- 
struction of  Fort  Warren,  Mass.  In  charge  of  (he  im- 
provement of  the  harbors  at  Newburyport,  Lynn,  Boston 
(includiug  sea-walls  on  Point  Allerton,  Great  Brewster 
Island,  Lovell's  Island,  Gallop's  Island,  Long  Island  Head, 
Rainsfordjsland,  aud  Deer  Island  ;  Maiden,  Mystic,  and 
Charles  rivers ;  and  channel  leading  to  Xantasket  Beach). 
Provincetowu,  Plymouth,  8citnate,  Hingham,  aud  Glou- 
cester, Mass.  In  charge  of  construction  of  a  national  har- 
bor of  refuge  (of  the  hrst  class)  at  Sandy  Bay,  Cape  Ann, 
Mass.  In  charge  of  the  improvement  of  the  rivers  Merri- 
mac  and  Ipswich,  Mass.  In  charge  of  preliminary  exam- 
inations and  surveys  of  Manchester,  Duxbury.  Wellfleet 
and  Winthrop  Harbors,  Mass.    To  mark  the  boundaries  o 

•  the  military  reservation  of  Fort  Sewall,  Mass.,  with  suit 
able  monuments.  Member  of  Boards  of  Engineer  Officer 
on  subject  of  permanent  improvement  of  Delaware  Rive 
and  Bay;  on  construction  of  the  locks  at  the  Cascades 
Columbia  River,  Oregon;  and  for  the  examination  of  cer 
tain  named  officers  of  tho  Corps  of  Engineers,  with  vie* 
to  their  promotion.  Member  of  Board  of  Officers  to  de 
termim  upon  a  suitable  locality  for  proving-ground,  et< 
In  temporarv  charge  of  the  improvement  of  the  harbor 
of  New  York,  Rondout,  and  Saugertie3,  N.  Y.  In  ten: 
porary  charge  of  the  improvement  of  the  Hudson  an 
Harlem  rivers  aud  Sheepshead  and  Canarsie  bays.  N.  Y. 
Raritan  Bay,  N.  J. ;  channel  in  Gowanus  Bay  and  Buttei 
milk  Channel ;  chanuel  betweeu  Staten  Island  and  Ne 
Jersey,  aud  deepening  Gedney's  Channel,  audNewtow 
Creek  aud  Sumpawanus  Inlet,  X.  Y.  In  temporary  cbarg 
of  the  removal  of  obstructions  in  East  River  and  He 
Gate,  N.Y.    lu  temporary  charge  of  removal  of  wreck  i 
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(continued.) 


:barl«s  R.  Suter 


Itfed  A.  Smith 


MAJORS. 

haul  M.  Mansfield... 
Brt.  Lieut.  Colonel. 


DUTIES. 


sloop  Locomotive  in  Hudson  River ;  of  wreck  of  bark  Quick- 
step in  Main  Ship  Channel,  New  York  Harbor,  and  of 
wreck  of  canal-boat  in  Harlem  River  at  High  Bridge. 
In  temporary  charge  of  preliminary  examination  or  sur- 
vey of  Spring  Creek,  N.  Y.  In  temporary  charge  of  sur- 
vey of  Hudson  River  between  New  Baltimore  and  Cox- 
sackie,  N.  Y.  To  temporarily  exercise  supervision  over 
construction  of  bridge  across  the  East  River  between  the 
city  of  New  York  and  Long  Island. 

Member  of  the  Mississippi  River  Commission  created  by  act 
of  Congress  approved  Juno  28,  1879.  Member  and  Presi- 
dent ot  the  Missouri  River  Commission,  created  by  act  of 
Congress  approved  July  5,  1884.  Member  of  Board  of 
Engineer  Officers  to  consider  and  report  upon  the  con- 
struction of  bridges  across  the  Missouri  River  between  its 
mouth  and  the  mouth  of  Dakota  or  James  River;  across 
the  Mississippi  River  between  Saint  Paul,  Minn.,  and 
Natchez,  Miss. ;  and  across  the  Illinois  River  between  its 
mouth  and  La  Salle,  111.  To  exercise  supervision  over 
the  construction  of  bridges  across  the  Missouri  River  at 
or  near  Sioux  City,  Iowa ;  opposite  to  or  within  the  cor- 
porate limits  of  Nebraska  City,  Nebr..  and  between  the 
cities  of  Omaha,  Nebr.,  and  Council  Bluffs,  Iowa.  Engi- 
neer 15th  and  ICth  Light-house  districts. 

In  charge  of  Forts  Kuox,  Popbam,  Gorges,  S<  annuel, 
McClary,  and  batteries  at  Portland  Head  and  Gerrish's 
Island,  Me.,  and  Fort  Constitution  and  battery  at  Jerry's 
Point,  N.  H.,  and  of  construction  of  Fort  Preble,  Me.  In 
charge  of  the  improvement  of  the  harbors  at  Bangor,  Bel- 
fast, Rockland,  Portland,  and  York.  Me.,  and  Portsmouth, 
N.  H.,  and  harbor  of  refuge  at  Little  Harbor,  N.  H.  In 
charge  of  the  improvement  of  therivers*Penobscot,  Kenne- 
bunk,  Saco,  and"  Narragaugus,  Me.,  and  Cocheco,  N.  EL ; 
Saco  River  Breakwater,  Lubec  Channel,  Moose-a-beo  Bar, 
and  channel  in  Back  Cove,  Portland,  Me.  In  charge  of 
preliminary  examinations  of  Big  Rapids  of  St.  John's 
River ;  St.  George's  River  from  Warren  to  Thomaston,  and 
Matinicus  Isle  with  view  to  harbor  of  refuge,  Me.  In 
charge  of  preliminary  examinations  and  surveys  of  Baga- 
duce  River  between  Penobscot  and  Brooksville  ;  Camden 
and  Rockport  harbors ;  Kennebec  River  at  Bath,  aud  from 
Augusta  to  lower  end  of  Perkin's  Island ;  Penobscot  River 
from  Bangor  to  Bucksport  Narrows;  St.  Croix  River  from 
Ferry  Poiut  Bridge  at  Calais  4o  Breakwater  Ledge,  and 
Bar  Harbor,  with  view  to  establishing  breakwater,  etc.. 
Me.,  and  Bellamy  River,  N.  H.  In  charge  of  surveys  of 
Bagaduce  River  between  Penobscot  and  Brooksville:  Cam- 
den and  Rockport  harbors  ;  Kennebec  River  at  Bath,  and 
from  Augusta  to  lower  end  of  Perkin's  Island  ;  Penobscot 
River  from  Bangor  to  Bucksport  Narrows,  Mo. 


In  charge  of  the  improvement  of  the  harbors  at  Charlevoix, 
Frankfort,  Manistee,  Ludington,  Pent  water,  White  River, 
Muskegou,  Grand  Haven,  Black  Lake,  Saugatuck,  South 
Haven,  and  Saint  Joseph,  aud  harbor  of  refuge  at  Port- 
age Lake,  Mich.,  and  harbor  at  Michigan  City,  Ind.  Engi- 
neer 9th,  10th,  and  11th  Light-house  districts. 
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MA.IOhM. 

(continued.) 


Willinm  |{.  King 


Will  M  M  Hcnvuuid 


i 


41, ...(tnh't  M*»d»»>u<iio 


Member  of  The  Board  of  Engineers.  Commanding  Post  and 
Engineer  .School  of  Application  at  Willeta  Point.  N.  Y., 
and  the  Battalion  of  Engineers.  In  charge  of  the  con- 
struction of  Fort  Schuyler;  of  fort  and  engineer  depot  at 
Willets  Point,  N.  Y. ;  torpedoes  for  harbor  defense,  aud 
of  experiments  with  torpedoes.  In  charge  of  the  con- 
struction of  officers'  quarters,  mess, etc.,  at  Willets  Point, 
N.  Y.,  and  of  disbursements  for  same.  In  charge  of  funds 
pertaining  to  tbo  Library  of  the  Engineer  School  of  Appli- 
cation. Member  of  Boards  of  Engineer  Officers  on  plan 
and  estimate  for  a  lock  at  or  near  the  Lower  Island  at 
Nashville,  for  improving  Cumberland  River,  Tenn. ;  on 
construction  of  bridges  across  Staten  Island  Sonud  (known 
as  Arthur  Kill)  and  the  Kill  Von  Kull ;  to  report  npon 
the  "Auto-Mobile  Controllable  Torpedo"  of  Mr.  J.  N.  H. 
Patrick,  and  for  the  examination  of  certain  named  officers 
of  t  he  Corps  of  Engineers,  with  view  to  their  promotion. 
Member  of  General  Courts-martial  convened  at  Willets 
Point,  N.  Y.,  January  23  aud  February  24,  18*3.  On  tem- 
porary detached  service  at  Newport.  R.  I. 

In  charge  of  the  improvement  of  the  harbor  at  San  Diegq, 
and  construction  of  breakwater  at  Wilmington  Harbor, 
Cul.  In  charge  of  examinations  and  surveys  for  channel 
in  Sun  Diego  Harbor,  and  at  Newport  Harbor;  establish- 
ment of  breakwater  at  San  Luis  Obispo  Harbor,  and  of 
San  Pedro  Bay  near  entrance  to  Wilmington  Harbor,  Cal. 
To  examine  into  the  condition  of  the  navigable  channel 
of  San  Diego  Bay,  aud  the  wharfage  frontage  thereon,  etc. 

In  charge  of  the  Washington  Aqueduct;  increasing  water 
■imply  of  the  eity  of  Washington,  and  the  erection  of 
ll.nii-wuvs  at  Great  Falls  of  the  Potomac  River.  Member 
of  Board  of  Engineer  Officers  in  connection  with  the  Ben- 
nington Battle  Monument. 

In  ehurge  of  the  Louisville  and  Portland  Caual.  In  charge 
of  t  h««  improvement  of  the  Falls  of  the  Ohio  River,  Wabash 
River,  Ind.  and  111.,  aud  White  River,  Ind.  In  temporary 
charge  of  the  improvement  of  the  Kentucky  and  Trade- 
water  rivers  ;  of  preliminary  examination  of  Pond  River, 
aud  of  preliminary  examinations  aud  surveys  of  Licking 
River  from  Farmers  to  West  Liberty,  and  Salt  River,  Ky. 
To  exercise  supervision  over  the  construction  of  the  pro- 
posed road  of  the  Carrollton  or  Lock  No.  1  Turnpike  Co. 
through  the  land  of  the  Untted  States  at  Lock  No.  1. 
Kentucky  River,  and  of  bridge  across  the  Tradewater 
River,  Ky.  Member  of  Boards  of  Engineer  Officers  to 
consider  and  report  upon  new  plans  for  the  proposed 
bridge  across  the  Ohio  River  near  Pittsburgh,  Pa. ;  to 
consider  and  prepare  general  regulations  concerning  the 
erection  of  bridges  over  the  Muskingum  River,  Ohio  ;  to 
e\ amine  and  report  upon  plan  and  location  of  proposed 
bridge  across  the  Ohio  River  between  Cincinnati,  Ohio, 
and  Newport,  Ky. :  and  to  examine  and  report  upon  the 
plans  of  tbe  proposed  bridge  across  the  Ohio  River  at 
Louisville,  Ky. 

In  charge  of  the  improvement  of  the  Mississippi  River  from 
Saint  Paul  to  Des  Moines  Rapids;  the  Upper  Mississippi 
River,  and  Rock  Island  Rapids  and  Des  Moines  Rapids  of 
the  Mississippi  River,  aud  of  removing  bar  in  Mississippi 
River  opposite  Dubuque.  Iowa.  In  charge  of  the  con- 
n\  notion  of  a  dry -dock  at  the  Des  Moines  Rapids  Caual  ; 
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majors. 
(continued.) 


Oawald  H.  Ernst 


Davitl  P.  Heap 


William  Ludlow-   

firt.  Litut.  Colonel. 
K'lliam  A.  Joues  


DUTIKS. 


Andrew  N.  DamrelL... 


of  ice-harbor  at  Dubuque,  Iowa  aud  of  harbors  of  refuge 
on  Lake  Pepiu  at  Stockholm,  Wis.,  and  Lake  City,  Miun. 
In  charge  of  operating  the  Des  Moines  Rapids  Canal  and 
of  operating  snag-boat  on  Upper  Mississippi  River.  In 
charge  of  the  work  in  connection  with  the  Adams  Flume, 
Mississippi  River.  To  supervise  the  work  of  alteration 
in  the  ponton  bridge  across  the  Mississippi  River  at 
Prairie  du  Chien,  Wis.  Member  of  Boards  of  Engineer 
Oflicers  to  consider  and  report  upon  location  and  plaus  of 
bridge  across  the  Mississippi  River  at  Dubuque,  Iowa;  to 
consider  and  report  upon  the  improvement  of  the  Missis- 
sippi  River  from  Des  Moines  Rapids  to  the  mouih  of  the 
Illinois  River :  to  consider  aud  report  upon  the  construc- 
tion of  bridges  across  the  Missouri  River  between  its 
mouth  and  the  mouth  of  the  Dakota  or  James  River; 
across  the  Mississippi  River,  between  Saint  Paul,  Miuu., 
and  Natchez,  Miss.,  and  across  the  Illinois  River  between 
its  mouth  and  La  Salle,  111. ;  to  examine  aud  report  upon 

Elan  and  location  of  proposed  bridge  across  the  Ohio 
liver  be i ween  Cincinnati,  Ohio,  aud  Newport,  Ky.,  and 
t  i  consider  and  recommend  a  plan  for  the  improvement 
of  tbe  navigation  at  the  mouth  of  the  Cumberland  River. 
Member  of  the  Missouri  River  Commission  created  by  act 
of  Congress  approved  July  5,  1884. 
In  charge  of  the  improvement  of  the  harbors  at  Galveston 
and  BrazOfl  Santiago,  Tex.  Iu  charge  of  the  improvement 
of  ship  (  ban m  l  in  Galveston  Bay,  Pass  Cavallo,  Aransas 
Pass  and  Bay  up  to  Roekport  and  Corpus  Christi,  mouth 
of  Bra/os  River,  Buffalo  Bayou;  deepening  channel  at 
mouth  of  Trinity  River,  ami  removal  of  obstructions  to 
Liberty,  Tex.  In  charge  of  preliminary  examination  of  Ce- 
dar Bayou,  Galveston  Bay,  Tex.  Member  of  Board  of  En- 
gineer Officers  on  proposed  bridge  across  the  Mississippi 
River  at  Memphis,  Tcun.  Memberof  the  Mississippi  River 
Commission  created  by  act  of  Congress  approved  Juue  2i, 
187U.  Member  of  the  Missouri  River  Commission  created 
by  act  of  Congress  approved  July  5,  1884. 
Detached;  Engineer  secretary  to  the  Light-House  Board. 

Engiueer  3d  aud  4th  Light-house  districts. 
Detached ;  Engiueer  Commissioner  of  the  District  of  Co- 
lumbia.   Engineer  4th  Light-house  District. 
In  charge  of  the  improvement  of  the  Upper  and  Lower  Co- 
lumbia and  Snake  Rivers,  Oregon  and  Wash.;  Willamette 
River  above  Portland,  aud  Lower  Willamette  River  be- 
low Portland,  Oregon;  Cowlitz  River,  Wash.;  Yamhill 
River,  Oregon,  aud  Lower  Clearwater  River,  Idaho.  On 
leave  of  absence. 
In  charge  ot*  Forts  Morgan  and  Gaines,  Ala.,  and  fort  on 
Ship  Island.  Miss.  In  charge  of  the  improvement  of  tbe 
harbor  at  Mobile,  Ala,   In  charge  of  the  improvement  of 
the  rivers  Warrior  aud  Black  Warrior,  Ala, ;  Pascagoula, 
Pearl,  and  Noxubee,  Miss.;  Tombigbee,  Ala.  and  Miss. ;  the 
roadstead  leading  into  Back  Bay  of  Biloxi  in  Mississippi 
Sound  ;  channel  of  Biloxi  Bay,  and  Old  Town  Creek  and 
Horn  Island  Pass,  Miss.   Iu  charge  of  preliminary  exam- 
ination of  Noxubee  River,  Miss.  Iu  charge  of  preliminary 
examination  and  survey  of  Tombigbee  River  from  Vienna, 
Ala.,  to  Walker's  Bridge,  Miss.    Iu  charge  of  survey  of 
Tombigbee  River  from  Vienua,  Ala.,  to  Walker's  Bridge, 
Miss.  To  exercise  supervision  over  the  construction  of 
bridge  across  Tombigbee  River,  at  Waverly,  Miss. 
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Charles  J.  Allen 


Charles  W.  Raymond. 


L.  Cooper  Overman. 


Alexander  M.Miller  ... 


In  charge  of  the  improvement  of  the  Chippewa  River,  and 
protection  of  Yellow  Banks  on  the  same ;  of  the  Minne- 
sota and  St.  Croix  rivers,  and  the  Red  Riverof  the  North ; 
of  the  Mississippi  River  above  the  Falls  of  St.  Anthony; 
of  the  Falls  of  St.  Anthony ;  construction  of  Meeker's  Isl- 
and lock  and  dam,  and  lock  and  dam  at  Goose  Rapids,  on 
Red  River  of  the  North.   In  charge  of  the  improvement 
of  the  Yellowstone  River,  Mont,  and  Dak.,  and  the  Mis- 
souri River  from  Sioux  City,  Iowa,  to  Fort  Benton,  Mont. 
In  charge  of  construction  and  improvement  of  roads  and 
bridges  in  Yellowstone  National  Park.    In  charge  of 
the  construction  of  reservoirs  at  headwaters  of  the  Mis- 
sissippi River  and  its  tributaries.  In  charge  of  examina- 
tion and  surveys  of  the  sources  of  the  Mississippi,  St. 
Croix,  Chippewa,  and  Wisconsin  rivers,  with  the  view  to 
ascertaining  the  practicability  and  cost  of  creating  and 
maintaining  reservoirs,  etc.    In  charge  of  preliminary  ex- 
aminations of  Red  Lake  River  from  Grand  Forks  to  Red 
Lake,  Minn.,  and  harbor  at  Hudson,  Lake  St.  Croix,  Wis., 
and  examination  and  report  on  canses  of  the  extraordi- 
nary overflows  of  the  Chippewa  River,  Wis.,  and  the 
means  to  be  adopted  to  prevent  their  recurrence.  In 
charge  of  preliminary  examinations  and  surveys  of  Red 
River  of  the  North  from  Moorehead  to  Fergus  Falls :  Mis- 
sissippi River  between  Saint  Paul  and  St.  Anthony 'a  Falls, 
and  Minnesota  River  with  view  to  its  improvement  by 
locks  and  dams,  Minn.    In  charge  of  surveys  of  Mis- 
sissippi River  betweeu  Saint  Paul  and  St.  Anthony's  Falls, 
and  Minnesota  River  with  view  to  its  improvement  by 
locks  and  dams,  Minn.   To  exercise  supervision  over  con- 
struction of  bridge  across  Red  River  of  the  North  at 
Grand  Forks,  Dak.  Member  of  Board  of  Engineer  Officers 
to  investigate  aud  report  upon  all  matters  concerning  the 
work  in  progress  in  connection  with  the  M  practical  test 
of  the  flume  invented  by  M.  J.  Adams,"  etc. 

In  charge  of  the  First  aud  Second  Divisions,  Office  of  the 
Chief  of  Engineers.  Detached  ;  Engineer  Commissioner 
of  the  District  of  Columbia. 

In  charge  of  the  improvement  of  harbors  at  Monroe,  Mich., 
Toledo,  Port  Clinton,  Sandusky,  Vermillion,  Huron,  Black 
River,  Rockv  River,  Clevelaud.Falrport,  Ashtabula,  and 
Conneant,  Ohio.  In  charge  of  improvement  of  Sandusky 
River,  Ohio.  In  charge  of  water-level  observations  on 
Lake  Erie.   In  charge  of  preliminary  examination  of  Cha- 

•  grin  River  at  its  mouth,  Ohio.  In  charge  of  removal  of 
wreck  of  schooner  Jay  from  Ashtabula  Harbor,  Ohio.  En- 
gineer 10th  Light-bouse  District. 

In  charge  of  the  improvement  of  the  rivers  Mississippi  and 
Missouri — removal  of  snags,  etc.,  Mississippi  River  be- 
tweeu the  mouths  of  the  Illinois  and  Ohio  rivers ;  Osage 
River,  Mo.,  and  Kans.,  and  Gasconade  River,  Mo.  In 
charge  of  resurvey  of  the  Osage  River  from  mouth  to 
Osceola,  with  view  to  movable  locks  and  dams,  etc.  In 
charge  of  preliminary  examinations  and  surveys  of  Kas- 
kaskia  River  from  New  Athens  to  mouth,  and  of  Missis- 
sippi River  at  Rush  Island  Bend  aud  Ivy  Laudiug,  III.  In 
charge  of  surveys  of  Kaskaskia  River  from  New  At  hens 
to  mouth,  and  of  Mississippi  River  atRushJsland  Bond 
and  Ivy  Landing,  111.  Member  of  Boards  of  Engineer 
Officers  to  consider  and  report  upon  location  and  plans  of 
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Milton  B.  Adams 


William  R.  Livermorc  .. 


William  H.  Heuer 


bridge  across  the  Mississippi  River  at  Dubuque,  Iowa  ;  to 
consider  and  report  upon  the  improvement  of  the  Missis- 
sippi River  from  Des  Moines  Rapids  to  the  mouth  of  the 
Illinois  River ;  and  to  consider  and  report  upon  the  con- 
struction of  bridges  across  the  Missouri  River  between  its 
mouth  and  the  mouth  of  Dakota  or  James  River ;  across 
the  Mississippi  River  between  Saint  Paul,  Minn.,  and 
Natchez,  Miss, ;  and  across  the  Illinois  River  between  its 
month  and  La  Salle,  111. 

In  charge  of  Fort  Montgomery,  N.  Y.  In  charge  of  the  im- 
provement of  t  he  harbors  at  Ogdensburgh,  on  the  river  St. 
Lawrence,  and  Plattsburgh,  Burlington,  and  S  wanton,  and 
construction  of  breakwaters  at  Rouse's  Point  and  Gordon's 
Landing,  on  Lake  Champlain.  In  charge  of  the  improve- 
ment of  Ticonderoga  and  Grass  rivers,  and  of  narrows  at 
Lake  Champlain,  N.  Y.,  and  Otter  Creek,  Vt.  In  charge 
of  preliminary  examinations  of  Spring  Creek  and  Wad- 
dington  Harbor,  N.  Y. 

In  temporary  charge  of  the  forts  at  Clark's  Point,  Mass., 
at  Dutch  Island,  R.  I.,  and  of  the  construction  of  Fort 
Adams,  R.  I.  In  temporary  charge  of  the  construction  of 
harbor  of  refuge  at  Wood's  HoTl,  Mass.  In  temporary 
charge  of  the  improvement  of  the  harbors  atNantnckett, 
Wood's  Iloll,  Westport,  Wareham,  and  Hyannis,  Mass., 
Newport  and  Block  Island,  R.  I.,  and  Stonington,  Conn.  In 
temporary  charge  of  the  improvement  of  the  rivers  Taun- 
ton, Mass.,  Paw  tucket,  Providence,  Warren,  and  Pawca- 
tnck,  and  Narragansett  Bay,  R.  I.  and  Little  Narraganset 
Bay,  R.  I.  and  Conn.,  and  removal  of  Green  Jacket  Shoal, 
Providence  River,  R.  I.  In  temporary  charge  of  prelimi- 
nary examinations  of  Falmouth  and  Menemsha  harbors  of 
refuge,  and  Cottage  City  Harbor,  Mass.,  and  Little  Narra- 
gansett Bay,  entrance  to  the  wharfs  at  Watch  Hill,  R.  I. 
In  temporary  charge  of  preliminary  examinations  and  sur- 
veys of  Vineyard  Haven  and  New  Bedford  harbors,  and 
Taunton  River,  Mass.  In  temporary  charge  of  survey  of 
Taunton  River,  Muss.  Temporarily  a  member  of  advis- 
ory counsel  to  the  Rhode  Island  State  board  of  harbor 
commissioners. 

In  charge  of  Forts  Jefferson  and  Taylor,  Fla.,  and  Jackson, 
St.  Pbilip,  Livingston,  Pike,  and  Macomb,  Tower  Du-« 
prc\  Battery  Bienvenue,  and  Tower  at  Proctors vi lie,  La., 
In  charge  of  the  improvement  of  Humboldt  Harbor  and 
Bay,  Cnl.  In  charge  of  the  improvement  of  the  Sacra- 
mento, Feather,  San  Joaquin,  and  Mokelumne  rivers,  and 
Petaluma  Creek,  Cal.  In  charge  of  the  improvement  of 
the  Amite,  Tangipahoa,  Tickfaw,Tohefuncte,Bogue  Falia, 
and  Calcasieu  rivers,  Bayous  Terrebonne,  Teche,  Black, 
and  Courtableau,  and  Calcasieu  Pass,  La.,  Bayou  Pierre, 
Miss.,  Sabine  Pass,  Blue  Buck  Bar,  and  Neches  River. 
Tex.,  and  Sabine  River,  La.  and  Tex.,  and  of  removal  of 
obstructions  in  Bayou  La  Fourche,  La.  In  charge  of  con- 
necting Bayou  Teche  with  Grand  Lake  at  Charenton,  La. 
In  chargo  of  preliminary  examinations  of  Bayou  Rouge, 
Boguo  Falia  from  present  landing  to  Covington,  bar  ob- 
structing mouth  of  Calcasieu  River,  Bayou  Terrebonne 
from  Houraa  to  Thibodeaux,  and  Bayou  Teche  from  St. 
Martinsville  to  Fort  Barre,  mouth  of  Bayou  La  Fourcb, 
with  view  to  construction  of  a  lock  and'dam,  Bayou  La 
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William  S.  Stanton . . . 
Thomas  H.  Handbury . 


James  C.  Post  


James  F.  Gregory 
.Henry  M.  Adams  . 


Charles  E.L.  B.  Df.via 


Fourche  to  secure  navigation  at  low  water,  and  Bayou 
Vermillion  to  secure  navigation  from  Abbeville  to  the 
Louisiana  aud  Texas  Railroad  Bridge,  La.  In  charge  of 
preliminary  examinations  and  surveys  of  month  of  Bayou 
Plaquetuine,  Bayou  ria<|ueuiiue  .and  other  connecting 
streams,  aud  Calcasieu  Pass,  La.  To  report  upou  the 
depth  and  width  of  a  channel  secured  and  maintained  by 
jetties  constructed  by  James  B.  Fads  at  the  month  of  the 
Mississippi  River.  Member  of  Board  of  Eugineer  Officer* 
on  subject  of  permanent  improvement  of  Delaware  River 
and  Bay.  Engineer  7th,  tfth,  and  12th  Light-house  dis- 
tricts. 

Detached;  Eugineer  1st  ami  2d  Light-house  districts. 

In  charge  of  Fort  Stevens.  Oregon,  and  of  the  constrnctiou 
of  Fort  Canby,  Wash.  In  charge  of  improvement  of  the 
harbors  at  Chicago  and  Calumet,  111.  In  charge  of  the 
improvement  of  the  Illinoisand  Calumet  rivers.  In  charge 
of  the  improvement  of  the  Columbia  River  at  Cascades, 
Oregon,  mouth  of  the  Columbia  River,  Oregon  and  Wash. ; 
of  the  rivers  Chehalis,  Skagit,  Stielaquami&b,  Nootsack, 
Snohomish,  aud  Suo(]ualmie,  Wash.  In  charge  of  water- 
gauges  on  the  Columbia  River  from  Astoria  to  the  bar. 
In  charge  of  survey  of  the  Hennepin  Canal.  In  charge  of 
preliminary  examination  of  Calumet  River  from  forks  of 
the  river  near  its  eutrance  into  Lake  Calumet  to  Blue  Isl- 
and, and  of  Farm  Creek,  with  view  to  changing  its  course. 
111.  Member  of  Board  of  Engineer  Officers  to  cousider  ami 
report  upon  the  const  ruction  of  bridges  across  theMissouri 
River  between  its  mouth  aud  the  mouth  of  Dakota  or 
James  River;  across  tho  Mississippi  River  between  Saint 
Paul,  Minn.,  and  Natches.  Miss.  ;  and  across  the  Illinois 
River  between  its  mouth  aud  La  Salle,  III.  Engineer 
Officer,  Division  of  the  Missouri.  Engineer  13th  Light- 
house District. 

In  charge  of  the  Third  Division,  Office  of  the  Chief  of  En- 
gineers. Member  of  Board  of  Engineer  Officers  on  con- 
struction of  the  locks  at  the  Cascades,  Columbia  River, 
Oregon. 

Detached;  Eugineer  r>th  and  6th  Light-house  districts.  En- 
gineer Secretary  of  the  Light-house  Board. 

On  duty  in  Office  of  the  Chief  of  Engineers.  On  duty  un- 
der the  direction  of  the  Secretary  of  War.  Member  of 
Board  of  Eugineer  Officcrstto  investigate  and  report  upon 
all  matters  concerning  the  work  in  progress  in  connection 
with  the  "practical  test  of  the  flume  invented  by  M.  J. 
Adams,"  etc. 

In  charge  of  the  improvement  of  the  harbors  at  Ashland. 
Wis.,  Ontonagon,  Eagle  Harbor,  Marquette,  Mauistiquc, 
and  Cedar  River,  Mich.,  Menomonee,  Oconto,  Pensaukee, 
Green  Bay,  Ahnepee,  Kewaunee,  Two  Rivers,  Manitowoc, 
Sheboygan,  aud  Port  Washington,  Wis.  In  charge  of 
harbors  of  refuge  at  entrance  to  Sturgeon  Bay  Canal,  Lake 
Michigan,  and  Grand  Marais,  Mich.  Iu  charge  of  water- 
level  observations  on  Lake  Superior.  In  charge  of  the 
establishment  ami  maintenance  of  harbor  lines  in  Portage 
Lake,  Mich.  In  charge  of  preliminary  examination  of 
Torch  Lake  Channel,  Lake  Superior,  Mich. 
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RANK  AND  NAME. 
CAPTAINS. 

George  M.  Wheeler... 


DUTIES. 


James  B.  Quiim 


Daniel  W.  Lockwood. .. 


Imtst  H.  Ruflner. 


Mu  C.  Mallery . 

Clinton  B. Seam. 


Thonu  Turtle. . 
Wwanl  Magnin« 


Fredethk  A.  Mabau 


On  temporary  duty  to  supervise  certain  publications  per- 
taining to  geograpical  surveys  west  of  the  100th  merid- 
ian. Retired  from  active  service  on  June  15,  1868,  in  con- 
formity with  section  1251  Revised  Statutes. 

In  charge  of  the  improvement  of  the  harbors  of  Duluth, 
Grand  Marais,  Agate  Buy,  Minn.,  and  Superior  Bay,  on 
Lake  Superior,  and  St.  Louis  Bay,  Wis.  To  exercise  super- 
vision over  construction  of  bridge  across  the  St.  Louis 
River  between  the  States  of  Minnesota  and  Wisconsin. 

In  charge  of  the  improvement  of  the  harbors  at  Charlevoix, 
Frankfort,  Manistee,  Ludingtou,  Pentwater,  White  River, 
Muskegon,  Grand  Haven,  Black  Lake,  Saugatuck,  South 
Haven,  and  Saint  Joseph,  and  harbor  of  refuge  at  Port- 
age Lake,  Mich.,  and  harbor  at  Michigan  City,  Ind.  In 
charge  of  the  improvement  of  Little  Kanawha,  Gnyan- 
dotte,  ami  Buckhannon  rivers,  W.  Va.  ;  Big  Sandy  River, 
W.  Va.  and  Ky.,  and  Kentucky  River,  Ky.  In  charge 
of  preliminary  examination  of  Grand  River,  Mich.  In 
charge  of  preliminary  examinations  and  surveys  of  Pigeon 
River;  Carp  River  at  Leland,  for harborof  refuge  ;  Lake 
Michigan  at  Empire,  and  ( i rand  Tra verso  Bay,  Mich. 
To  exercise  supervision  over  the  construction  of  the  pro- 
posed road  of  the  Carrollton  or  Lock  No.  1,  Turnpike 
Company,  through  the  land  of  the  United  States  at  Lock 
No.  1,  Kentucky  River,  Ky.  Member  of  Board  of  Engi- 
neer Officers  on  proposed  bridge  across  the  OhioRiver 
at  Louisville,  Ky. 

In  charge  of  the  improvement  of  the  Mississippi  Rir<^r  be- 
tween Des  Moines  Rapids  ami  the  mouth  of  the  Illinois 
River.  In  charge  of  preliminary  examination  ami  survey 
of  bars  in  Hamburg  Bay,  111. 

Detached  ;  engineer  4th,  5th,  and  Gth  Light-House  districts. 

In  charge  of  tho  improvement  of  the  Yellowstone  River, 
Mont,  ami  Dak.;  aud  the  Missouri  River  from  Sioux  City, 
Iowa,  to  Fort  Benton.  Mont.  In  charge  of  preliminary 
examination  of  James  River,  Dak.  In  charge  of  con- 
struction and  improvement  of  roads  and  bridges  in  Yel- 
lowstone National  Park  ;  in  charge  of  the  1st  and  2d  Di- 
visions, Office  of  the  Chief  of  Engineers. 

In  charge  of  the  4th  and  5th  Divisions,  Office  of  the  Chief 
of  Engineers. 

Commanding  Company  B,  Battalion  of  Engineers.  In- 
structor of  Military  Engineering  at  the  Engineor  School 
of  Application.  Secretary  of  Board  of  Officers  and  Ci- 
vilians to  examine  and  report  at  what  ports  fortifications, 
or  other  defenses  are  most  urgently  required,  etc.  Mem- 
ber of  Boards  of  Engineer  Officers  on  construction  of 
bridges  across  Staten  Island  Sound  (known  as  Arthur 
Kill),  and  the  Kill  Von  Kull,  and  to  report  upon  the  "Auto- 
Mobile  Controllable  Torpedo,"  of  Mr.  J.  N.  H.  Patrick. 
Member  of  General  Courts-martial  convened  at  Willets 
Point,  N.  Y.,  August  5  ;  November  3,  1*57 ;  February  24 
and  March  29,  IMS. 

In  charge  of  the  improvement  of  the  harbors  at  Erie,  Pa., 
and  Buffalo,  Wilson,  Olcott,  Oak  Orchard,  and  Dunkirk, 
N.  Y.  In  charge  of  improvement  of  Niagara  River,  N.  Y. 
In  charge  of  preliminary  examinations  and  surveys  of 
Tonawanda  Harbor  and  Niagara  River  between  Black 
Rock  and  Tonawanda,  N.  Y.  lu  charge  of  survey  of  the 
peninsula  and  harbor  at  Erie,  Pa. 
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Frederick  A.  Hintnan 


Albert  H.  Paysou. 


John  G.  D.  Knight  .. 


Richard  L.  Hoxie 


In  charge  of  Fort  Stevens,  Oregon,  and  of  the  construction  of 
Fort  Canny,  Wash.  In  charge  of  the  improvement  of  the 
Columbia  River  at  Cascades,  Oregon,  mouth  of  the  Colum- 
bia River,  Oregon  and  Wash.,  entrance  to  Coos  Bav,  and 
entrance  to  Yaquina  Bay,  and  mouth  of  Coqnille  River, 
Oregon.  In  charge  of  the  improvement  of  the  Uinpqua 
River,  Oregon,  and  of  the  rivers  Chefaalis,  Skagit .  Stiel- 
aquamish,  Nootsack,  Snohomish,  and  Snoqualmie,  Wash. 
In  charge  of  water-gauges  on  the  Columbia  River,  from 
Astoria  to  the  bar.  In  charge  of  preliminary  examina- 
tions of  Nehalem  Bay  and  Bar,  Wood  and  Link  rivers, 
and  Suialaw  River  and  Bar,  Oregon.  In  charge  of  pre- 
liminary examinations  and  surveys  of  Tillamook  Bay  and 
Bar,  and  Umpqua and  Coquille  rivers,  Oregon.  In  charge 
of  survey  of  Tillamook  Bay  and  Bar.  Oregon.  Engineer 
13th  Light-house  District.  Detached  ;  Secretary  and  Dis- 
bursing Officer  of  the  Mississippi  River  Commission  cre- 
ated by  act  of  Congress  approved  June  28, 1879.  Sec- 
retary and  assistant  to  the  Construction  Committee  of 
the  Mississippi  River  Commission  and  Disbursing  Officer 
for  works  carried  on  by  the  Commission. 

In  charge  of  the  improvement  of  the  harbor  at  Norfolk,  and 
the  approach  to  Norfolk  Harbor  and  the  United  States 
Navy-yard,  Va.  In  charge  of  the  improvement  of  the 
Blackwater,  Nottoway,  Archer's  Hope,  and  Appomattox 
rivers,  Va.,  and  Meherrin  River,  Currituck  Sound,  Coan- 
jok  and  Edenton  bays,  and  North  River  Bar,  N.  C..  and 
North  Landing  River,  Va.  and  N.  C.  In  charge  ot  pre- 
liminary examination  of  Alligator  River,  N.  C.  Iu  charge 
of  preliminary  examination  and  survey  of  Nansemond 
River,  Va.    On  sick  leave  of  absence. 

In  charge  of  tli<  improvement  of  Humboldt  Harbor  and  Bay, 
Cal.  In  charge  of  the  improvement  of  the  Sacramento, 
Feather,  San  Joaquin,  and  Mokelumne  rivers,  and  Pe- 
taluma  Creek,  CaL,  aud  Colorado  River,  Nev.,  Cal.,  and 
Ariz.  In  charge  of  preliminary  examinations  of  mouth  of 
Smith's  River,  and  Crescent  City  Harbor  with  view  to  a 
sea-wall  from  Battery  Point  to  Flat  Rock,  Cal.  Engineer 
12th  Light-house  District.  Resignation  accepted  by  the 
Presideut,  to  take  effect  December  1,  1887. 

Commanding  Company  A,  Battalion  of  Engineers.  In 
charge  of  the  construction  of  Fort  Schuyler,  N.  Y.  H.  De- 
tached ;  Instructor  of  Engineering  at  the  United  State* 
Infantry  and  Cavalry  School.  On  temporary  detached 
service  with  New  York  State  National  Guard  near  Peeks- 
kill,  N.  Y.  Member  of  General  Court-martial  convened  at 
Wiilets  Point,  N.  Y.,  November  3,  1887. 

In  charge  of  Forts  Pickens  aud  McRee,  and  the  construction 
of  Fort  Barrancas  and  redoubt,  Fla.  In  charge  of  the 
improvement  of  Pensacola  Harbor,  Fla.  In  charge  of  t  ho 
improvement  of  the  rivers  Coosa  and  Chattahoochee,  Ga. 
and  Ala.,  Ocmulgee,  Oconee,  Oostenaula,  Coosa wattee, 
and  Flint,  Ga.,  Choctawhatchee,  Escambia,  aud  Cone- 
cuh, Fla.  and  Ala.,  Alabama,  Caliawba,  aud  Tallapoosa , 
Ala.,  Apalachicola  River  and  Bay,  and  La  Grange  Bayou , 
Fla.  In  charge  of  resurvey  of  outer  and  inner  bars  at 
Pensacola,  Fla.,  and  of  examination  and  survey  of  Flint 
River  from  Montezuma  to  Old  Agency,  Ga.  In  charge  of 
removal  of  wrecks  of  ship  Bride  of  Lome  and  bark  Laigia 
in  Pensacola  Harbor,  Fla. 
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RANK  ANI>  NAME. 


CAPTAINS. 

(contiuued.) 
William  L.  Marshall. 


Joseph  H.  Willard 


Philip  M.  Price. 


Carl  F.  Palfrey 


William  H.  Bixby. 


DUTIES. 


In  charge  of  the  improvement  of  the  harbors  at  Milwaukee, 
Raciue,  and  Kenosha,  Wis.,  Wankegan,  Chicago,  and 
Calumet,  111.,  and  harbor  of  refuge  at  Milwaukee  Bay, 
Wis.  In  charge  of  the  improvement  of  the  Fox,  Wiscon- 
sin, Illinois,  and  Calumet  rivers.  In  charge  of  water- 
level  observations  on  Lake  Michigan.  In  charge  of  sur- 
vey of  tho  Hennepin  Canal.  Engineer  Officer,  Division 
of  tho  Missouri.  Member  of  Board  of  Engineer  Officers  to 
investigate  and  report  upon  all  matters  concerning  the 
work  in  progress  in  connection  with  the  "practical  test  of 
the  11  umo invented  by  M.  J.  Adams,"  etc. 

In  charge  of  the  improvement  of  Tensas  River  and  Bayou 
Macou.and  Cane  River,  La.,  Ouachita  and  Black  River, 
and  Bayou  Bartholomew  in  La.  and  Ark.  Bayous  Bcouf  and 
D'Arbonne,  Loggy  Bayou,  Lake  Bisteneau,  and  the  Dor- 
cheat,  La.  and  Cv  press  Bayou.  La.  and  Tex.;  Red  River, 
La.  and  Ark.,  and  South  Forked  Deer  River,  Tenn.;  of 
the  rivers  Big  Sun  Flower,  Yazoo,  Yallabusha,  Big  Black, 
and  Tallahatchie,  and  Tchula  Lake,  and  Steel's  Bayou, 
Miss.,  and  the  Big  Hatchie  River,  Tenn.  In  charge  of 
survey  of  Bayou  Pierre,  La.  In  charge  of  the  water- 
gauges  on  the  Lower  Mississippi  River  and  its  principal 
tributaries.  In  charge  of  preliminary  examinations  of 
the  lakes  connecting  with  Red  River  between  Shreveport, 
La.,  and  Fulton,  Ark.,  Little,  Dngdemona,  and  Cornay 
rivers,  Ouachita  River  from  Camden  to  mouth,  Black, 
Red,  Kelley,  Cypress,  Rondeway,  and  Vidal  bayous,  Clear 
and  Black  lakes,  La.,  and  Cassity  Bayou,  Miss.,  North 
Fork  of  tho  Forked  Deer  River,  Tenn.,  and  re-examina- 
tion of  Ouachita  above  Camden,  Ark.  To  supervise  the 
construct  ion  of  the  bridge  across  Yazoo  River,  near  Green- 
wood, Miss.,  and  across  Snndower  River,  near  Johnsou- 
ville,  Miss. 

Detached;  on  duty  at  the  Military  Academy  as  Instructor 
of  Practical  Military  Engineering,  and  in  command  of 
Company  E.  Battalion  of  Engineers.  In  charge  of  water- 
works aud  supply  line,  and  Acting  Signal  Officer  at  West 
Point,  N.  Y.  To  inspect  the  work  upon  the  monument  at 
Washington's  Headquartere,  Newburgh,  N.  Y. 

In  charge  of  the  construction  of  Forts  Porter,  Niagara,  and 
Ontario,  N.  Y.  In  chargo  of  the  improvement  of  the  har- 
bors at  Charlotte,  Pultneyville,  Great  Sodus,  Little  Sodas, 
Oswego,  and  Sacketts  Harbor,  N.  Y.  In  charge  of  water- 
level  observations  on  Lake  Ontario. 

In  charge  of  Forts  Macon  and  Caswell,  N.  C.  In  charge  of 
tho  improvement  of  Beaufort  Harbor,  N.  C.  aud  George- 
town Harbor,  8.  C.  In  charge  of  the  improvement  of 
Cape  Fear  River  above  and  below  Wilmington,  Neuse, 
Pamlico,  Tar,  Yadkin,  Black,  Trent,  and  New  rivers, 
and  Contentnia  or  Moccasiu  River  and  inland  water-way 
from  New  Berne  to  Beaufort,  and  inland  w.»rer-way  be- 
tween Beaufort  Harbor  and  New  River,  N.  C,  and  San- 
tee,  Wateree,  Great  Pee  Dee,  Waccamaw  and  Congaree 
rivers,  and  Winyaw  Bay,  S.  C.  In  charge  of  preliminary 
examinations  of  Catawba  River,  and  Yadkin  River  from 
South  Caroliua  line  to  the  Narrows,  N.  C.  In  charge  of 
preliminary  examinations  and  surveys  of  the  rivers  Lum- 
ber and  Lock  wood's  Folly,  N.  C,  and  Little  Pee  Dee,  and 
Alligator  and  other  waters  connecting  Santee  River  and 
Bull's  Bay,  S.  C,  ami  Mingo  and  Clark's  creeks,  S.  C. 
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HANK  AND  XAMK. 


CAPTAINS. 

(eontiuued.) 


Henry  8.  Taber 


DUTIES. 


Eric  Bergland. 


William  T.  Rossell 


Thomas  W.  Symons 
Smith  S.  Leach  


DanC.  Kingman. 


Engene  Griffin .. 
VVillanl  Young. 


In  charge  of  the  improvement  of  the  Arkansas  River— re- 
moval of  snags,  etc.;  Arkansas  River  at  Pine  Blnff,  and 
of  rivers  White  and  St.  Francis,  L'Aoguille,  and  Saline, 
Red  above  Fulton,  Litt  le  Red  and  Petit  Jean,  Ark.,  Black, 
Mo.  and  Ark.,  and  of  removal  of  rock  shoals  in  Fonrcbe 
River,  Ark.  In  charge  of  survey  of  Arkausas  River  from 
Little  Rock  to  its  mouth.  In  charge  of  preliminary  ex- 
amination of  Saline  River,  and  re-examination  of  Little 
River,  Ark.  In  charge  of  preliminary  examinations  and 
surveys  of  Cache  River,  Ark.,  Little  River  from  Horners- 
ville  to  its  junction  with  the  St.  Francis  River,  and  St. 
Francis  River  from  Greenville  to  the  Arkansas  State  line, 
Mo.,  and  examination  of  Red  River  at  railroad  bridge, 
Fultou,  Ark. 

Commanding  Company  C,  Battalion  of  Eugineers.  In- 
structor iu  civil  engineering  at  the  Engineer  School  of 
Application.  Member  of  General  Courts-Martial  con- 
vened at  Willets  Point,  N.  Y.,  August  5,  18-7.  and  Jan- 
uary 2,'t,  On  leave  of  absence. 

In  charge  of  3d  District  of  the  Mississippi  River,  from 
mouth  of  White  River  to  Warrenton,  for  the  purpose  of 
improvement  and  the  construction  and  repair  of  levees, 
to  include  the  improvement  of  the  harbor  at  Vicksbnrg, 
Miss.  Member  of  Board  of  Engineer  Officers  on  building 
and  repair  of  levees  on  the  Mississippi  River.  Iu  tem- 
porary charge  of  First  District  of  the  Mississippi  River, 
from  Cairo  to  foot  of  Island  No.  40,  and  of  2d  Dist  rict  from 
foot  of  Island  No.  40  to  mouth  of  White  River,  for  the  pur- 
pose of  improvement  and  the  construction  and  repair  of 
levees. 

Detached;  assistant  to  the  Engineer  Commissioner  of  the 
District  of  Columbia. 

Iu  charge  of  1st  District  of  the  Mississippi  River  from  Cairo 
to  foot  of  Island  No.  40,  and  of  2d  District  from  foot  of 
Island  No.  40  to  mouth  of  White  River,  for  the  purpose 
of  improvement  and  tho  construction  a  ml  repair  of  levees. 
Secretary  and  Disbursing  Officer  of  tho  Mississippi  River 
Commission  created  by  act  of  Congress  approved  Juue  28, 
1879.  Member  of  Board  of  Engineer  Officers  on  building 
and  repair  of  levees  on  the  Mississippi  River.  Detached  ; 
assistant  to  the  Engineer  Commissioner  of  the  District 
of  Columbia. 

In  charge  of  4th  Districtof  the  Mississippi  River,  from  War- 
renton to  Head  of  the  Passes,  for  the  purpose  of  improve- 
ment and  the  construction  and  repairof  levees,  to  include 
levees  and  special  work  ou  the  river,  the  improvement  of 
the  harbor  at  New  Orleaus,  the  Mississippi  River  at  Nat- 
chez and  Vidalia,  the  mouth  of  Red  River,  and  the  recti- 
fication of  the  Red  and  Atchafalaya  rivers  at  mouth  of  Red 
River.  Member  of  Board  of  Engineer  Officers  ou  proposed 
bridge  across  the  Mississippi  River  at  Memphis,  Tenn. 
Member  of  Board  of  Engineer  Officers  on  building  and  re- 
pair of  levees  ou  tho  Mississippi  River. 

Detached  ;  assistant  to  the  Engineer  Commissioner  of  the 
District  of  Columbia.  Ou  temporary  duty  in  office  of  the 
Chief  of  Engineers.    On  leave  of  absence. 

In  charge  of  the  improvement  of  Urapqua  River,  month  of 
Coqnille  River,  and  entrances  to  Coos  and  Yaquiua  bays, 
Oregon.  In  charge  of  preliminary  examinations  and  sur- 
veys of  Umpqna  and  Coqnille  rivers,  Oregon.    In  tempor- 
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Rank  a.m»  name. 


CAPTAINS. 

(continued.) 


William  M.  Black. 


Walter  I*  Fisk. 


Solomon  W.  Roessler. 


DUTIES. 


ENG  88- 


ary  charge  of  the  Improvement  of  the  Upper  and  Lower 
Columbia  and  Snake  rivers,  Oregon  and  Wash.,  Willamette 
River  above  Portlaud,  and  Lowtr  Willamette  River  below 
Portland,  Oreg.,  Cowlitz  River,  Wash.,  Yamhill  River, 
Oregou,  and  Lower  Clearwater  River,  Idaho. 
In  charge  of  the  construction  of  Fort  Marion,  Fla.  In 
charge  of  (he  improvement  of  the  harbors  at  Key  West, 
Tampa  Bay,  and  Cedar  Keys,  Fla.  In  charge  of  the  im- 
provement of  the  Saint  John's  River  (at  channel  over 
bar  at  mouth,  and  Upper  Saint  John's  River),  Volusia 
Bar,  Caloosahatchee,  Manatee,  Withlacooch«K>,  and  Su- 
wanee  rivers,  and  Pease  Creek,  Fla.  In  charge  of  exami- 
nation and  survey  ofentrauceto  harbor  at  Key  West,  Fla. 
In  charge  of  rcsurvey  of  Tampa  Bay,  including  Hillsbor- 
ough River  up  to  Tampa, and  ofpreliminary  examinations 
of  Charlotte  Harbor,  including  San  Carlos  Bay,  Clear 
Water  Harbor,  including  Anclote  and  Saint  Joseph's  bays, 
and  narrows  into  Boga  Ciega  Bay  ;  Wakulla  River,  from 
mouth  to  Wakulla  Springs;  and  of  survey  of  channel 
from  Haul-over  on  Indian  River  to  Gilbert's  Bar,  Fla. 
In  charge  of  preliminary  examinations  and  surveys  of 
Punta  Rassa  Harbor,  and  Saint  Augustine  for  deep-sea 
channel  on  the  outer  bar,  Fla.  In  charge  of  surveys  of 
Punta  Rassa  Harbor,  and  Saint  Augustine  for  deep-sea 
channel  on  the  outer  bar,  Fla.  In  charge  of  removal 
of  wrecks  of  Transport,  Maple  Leaf,  aud  German  brig 
from  8aint  John's  River,  betweeu  its  mouth  and  Lake 
George. 

Detached  ;  on  dnty  at  the  Military  Academy  as  Assistant 
Professor  of  Civil  and  Military  Engineering.  On  tempo- 
rary duty  in  the  office  of  the  Chief  of  Engineers.  In  charge 
of  Forts  Jefferson  and  Taylor,  Fla.,  and  Jackson,  St. 
Philip,  Livingston,  Pike,  and  Macomb,  Tower  Dupre", 
Battery  Bienvenne,  and  Tower  at  Proc tors vi lie,  La.  In 
charge  of  the  improvement  of  the  Amite.  Tangipahoa, 
Tick  taw,  Tchefuncte,  Bogue  Falia,  and  Calcasieu  rivers, 
bay  on  s  Terrebonne,  Teche,  Black  and  Courtableau,  and 
Calcasieu  Pass,  La.;  Bayou  Pierre,  Miss.;  Sabine  Pass, 
Blue  Buck  Bar,  and  Nechcs  River,  Tex.;  and  Sabine 
River,  La.  and  Tex.,  and  of  removal  of  obstructions  in 
bayon  La  Fonrche,  La.  In  charge  of  connecting  Bayou 
Teche  with  Grand  Lake  at  Charentou,  La.  To  report 
upon  the  depth  and  widt  h  of  a  channel  secured  and  main- 
tained by  jetties  constructed  by  James  B.  Eads  at  the 
mouth  of  the  Mississippi  River.  Engineer  7th  and  8th 
Light-house  districts. 

Adjutant  and  Treasurer  of  the  Battalion  of  Engineers  and 
Post  of  Willets  Point,  and  Signal  Officer  and  Recruiting 
Officer,  Post  of  Willets  Point.  Commanding  Companies 
A  and  D,  Battalion  of  Engineers.  Inspector  of  Rifle  Prac- 
tice, Battalion  of  Engineers.  In  charge  of  the  library  of 
the  Engineer  School  of  Application.  Acting  Battalion  Q. 
M . ,  A.  A.  Q.  M.,  and  A.  C.  8.,  Post  of  Willets  Point.  In- 
structor in  Submarine  Mining  at  the  Engineer  School  of 
Application.  Member  of  Board  of  Engineer  Officers  to 
report  upon  the  11  Auto-Mobile  Controllable  Torpedo  "  of 
Mr.  J.  N.  H.  Patrick.  Member  of  General  Courts-Martial 
convened^  Willets  Point,  N.  Y.,  January  23  and  March 
29,  1888. 
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RAMS  AND  NAME. 


DUTIES. 


CAPTAINS. 

(continued.) 
George  MeC.  Derby  . . . 


FIRST  LIEUTENANTS. 

James  L.  Lusk  


Frederic  V.  Abbot 


Thomas  L.  Casey 


Theodore  A.  Bingham 


Curtis  McD.  Townseud 


Gu.stav  J.  Fiebeger  . ., 


Oberlin  M.  Carter 


George  \V.  Goethals. 
John  Millis  


John  Biddle. 


In  charge  of  the  improvement  of  Keyport  Harbor.  In 
charge  of  the  improvement  of  the  rivers  Sbewsbury, 
Railway,  Elizabeth,  Manasquan,  Sonth,  Raritan,  and 
Passaic  above  aud  below  Newark,  and  Wood  bride©, 
Checsequakes,  and  Mattawan  creeks,  N.  J.  On  duty  under 
the  immediate  orders  of  Lieutenant-Colonel  McFai  land. 


Detached;  Secretary  aud  Disbursing  Officer  of  the  Mis- 
sissippi River  Commission  created  by  act  of  Congress 
approved  J uue  '28,  1879,  Secretary  aud  assistant  to  the 
Construction  Committee  of  the  Mississippi  River  Commis- 
sion and  Disbursing  Officer  for  works  earned  on  by  tbe 
Corumissiou.  Detached  ;  ass  stant  to  the  Engineer  Com- 
missioner of  the  Disrict  of  Columbia. 

On  duty  under  the  immediate  orders  of  Colouel  Gillmore. 
On  duty  under  the  immediate  orders  ot'  Colouel  Abbot. 
In  charge  ot  Forts  Moultrie,  Sumter,  aud  Johnsou,  aud  of 
the  construction  of  Castle  Pinckney,  S.  C.  In  charge  of 
the  improvement  of  the  harbor  at  Charleston.  S.  C.  In 
charge  of  the  improvement  of  the  Ashley,  Edisto,  and  Sal- 
kiehatehio  rivers  and  Wappoo  Cut,  S.  C.  In  charge  of 
preliminary  examination  of  North  Fork  of  the  Edisto 
River,  8.  C.  In  charge  of  removal  of  wreck  of  trading 
boat  iu  Cheehaw  River,  aud  of  wreck  of  steamer  J7ioe 
Clark  from  the  channel  of  inside  passage  below  Charles- 
ton, S.C. 

Detached  ;  Engiueer  Officer  Division  of  the  Pacific  aud  De- 
partment of  California.  On  duty  under  the  immediate 
orders  of  Major  Livermore. 

Detached  ;  Secretary  aud  Disbursing  Officer  of  the  Missouri 
River  Commission,  created  by  act  of  Congress  approved 
July  5,  IKS4.  Recorder  of  Board  of  Engineer  Officers  to 
consider  and  report  upou  the  construction  of  bridges 
across  the  Missouri  River  between  its  mouth  and  the 
mouth  of  Dakota  or  James  River;  across  the  Mississippi 
River  between  St.  Paul.  Miuu.,  aud  Natchez,  Miss.,  und 
aeross  the  Illinois  River  between  its  mouth  aud  La  Salle.  III. 

On  duty  under  the  immediate  orders  of  Major  Lydeeker. 
Recorder  of  Board  of  Engiueer  Officers  ou  construction  of 
locks  at  the  Cascades,  Columbia  River,  Oreg. 

Detached;  on  duty  at  the  Military  Academy  as  Assistant 
Professor  of  Civil  and  Military  Engineering.  Member  of 
General  Court-martial  convened  at  West  Point,  N.Y., 
September  l>,  1^«$7. 

On  duty  under  the  immediate  orders  of  Colonel  Gillmore. 
On  duty  under  the  immediate  orders  of  Colonel  Abbot. 
In  charge  of  Forts  Oglethorpe  aud  Pulaski,  Ga.,  and 
Clinch,  Fla.  In  charge  of  the  improvement  of  the  har- 
bors at  Savannah  and  Brunswick,  Ga.  Iu  charge  of  tbe 
improvement  of  Cumberland  Sound,  Ga.  aud  Fla.,  Savai  - 
nab  and  Altauiuha  rivers,  and  Romerly  Marsh.  Ga. 

Detached;  on  duty  at  the  Military  Academy  iu  Department 
of  Civil  and  Militaiy  Engineering. 

Detached  :  on  temporary  duty  as  Engineer  of  the  \U\  Light- 
bouse  District.  On  duty  under  the  immediate  order*,  of 
Major  Heap. 

Detached;  Engineer  Officer  Department  of  Dakota.  On 
duty  as  Assistant  Instructor  of  Practical  Military  Eugi- 
neeriug  at  the  Military  Academy,  aud  with  Company  *E, 
Battalion  of  Engineers.  Recruiting  Officer  for  Company 
E,  Battalion  of  Engineers. 
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RANK  AND  NAME. 


FIRST  LIEUTENANTS. 

(continued.) 


Harry  F.  Hodges. 
James  G.  Warreu . 


Graham  D.  Fitch.... 
Engene  J.  Spencer  . 


George  A.  Zinu  

William  C.  Langfitt  .... 

Henry  E.  Waterman... 


Irving  Hale. 


C.  San  ford. 


M.  Chittenden. 


DUTIES. 


Edward  Burr  

O^car  T.  Crosby  .. 

Landing  H.  Beach 


On  duty  under  the  immediate  orders  of  Lieutenant-Colonel 
Poe. 

Detached  ;  on  duty  as  Assistant  Instructor  of  Practical  Mili- 
tary Engineering  at  the  Military  Academy, and  with  Com- 
pany E,  Battalion  of  Engineers.  Officer  in  charge  of 
Post  Schools,  and  Recruiting  Ofticer  for  Company  E.  Bat- 
talion of  Engineers.  Adjutant  and  Treasurer  of  the  Bat- 
talion of  Engineers  and  Post  of  VVillets  Point,  aud  Signal 
Ofticer  and  Recrniiing  Officer,  Post  of  Willets  Point. 
Commanding  Company  D,  Battalion  of 'Engineers.  In- 
spector of  Ritie  Practice,  Battalion  of  Engineers.  Iu 
charge  of  property  pertaining  to  the  Lihrary  of  the  En- 
gineer School  of  Application. 

On  duty  under  the  immediate  orders  of  Captain  Powell. 
On  duty  under  the  immediate  orders  of  Major  Handbury. 

On  duty  under  the  immediate  orders  of  Major  Heuer.  On 
leave  of  absence.  Resignation  accepted  l»v  the  President, 
to  take  effect  October  22,  leW. 

On  duty  under  the  immediate  orders  of  Lieutenant-Colouel 
Merrill.  Member  and  Disbursing  Ofticer  of  Commission 
to  run  and  mark  the  bouudary  lines  between  a  portion  of 
the  Indian  Territory  and  the  State  of  Texas.  Member  of 
Board  of  Engineer  Officers  to  consider  and  prepare  gen- 
eral regulations  concerning  the  erection  of  bridges  over 
the  Muskingum  River,  Ohio. 

On  duty  under  the  immediate  orders  of  Captain  Marshall. 

On  duty  under  the  immediete  orders  of  Major  Stickney. 
Detached;  on  duty  at  the  Military  Academy  iu  Depart- 
ment of  Chemistry.  Mineralogy,  and  Geology.  Member 
of  General  Court-martial  convened  at  West  Point,  N.  Y., 
September  9,  18S7. 

On  duty  under  the  immediate  orders  of  Major  Ernst.  On 
leave  of  absence. 

Detached  ;  Engineer  Officer  Department  of  the  Columbia. 
Member  of  General  Court-martial  convened  at  Vancouver 
Barracks,  Wash.,  April  23,  188-". 

On  duty  under  the  immediate  orders  of  Lieutenant-Colonel 
Barlow.  Recorder  of  Boards  of  Engineer  Officers  upon 
plan  an  estimate  for  a  lock  at  or  near  Lower  Island  at 
Nashville,  for  improving  Cumberland  River,  Tenu. ;  aud 
to  consider  and  recommend  a  plan  for  the  improvement 
of  the  navigation  at  the  mouth  of  the  Cumberland  River. 

Quartermaster  Battalion  of  Engineers.  Acting  Assistant 
Quartermaster  and  Acting  Commissary  of  Subsistence, 
Post  of  Willets  Point.  Instructor  in  Military  Photogra- 
phy at  the  Engineer  School  of  Application.  Member  of 
Board  of  Engineer  Officers  to  report  upon  the  "Auto-Mo- 
bile Controllable  Torpedo  "  of  Mr.  J.  N.  H.  Patrick.  Mem- 
ber of  General  Court-martial  convened  at  Willets  Point, 
N.  Y.,  February  24,  188*. 

On  duty  under  the  immediate  orders  of  Lieutenant-Colonel 
Houston.  In  temporary  charge  of  the  improvement  of 
Keyport  Harbor.  In  temporary  charge  of  the  improve- 
ment of  the  rivers  Shrewsbury,  Rahway,  Elizabeth, 
Manasiiuan,  South,  Raritan,  and  Passaic  above  and  be- 
low Newark,  and  Woodbridge,  Cheesequakes,  and  Mat- 
tawan  creeks,  N.  J. 

On  duty  with  Company  B,  Battalion  of  Engineers.  De- 
tached ;  Engineer  Ofticer  Department  of  the  Platte. 
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FIRST  UNTENANTS, 
(continued.) 

Cassius  E.  Gillette  


David  DuB.  Gaillard.. 

Harry  Taylor  

William  L.  Sibert  


SECOND  LIEUTENANTS. 

Joseph  E.  Kuhn  


William  E.Craighill.. 


Henry  C.  Newcomer .... 


Mason  M.  Patrick  


Charles  8.  Rich*. 


Thomas  H.  Rees. 


On  duty  under  the  immediate  orders  of  Lieutenant-Colonel 
Merrill.  Recorder  of  Boards  of  Engineer  Officers  to  con- 
sider and  prepare  general  regulations  concerning  the 
erection  of  bridges  over  the  Muskingum  River,  Ohio,  and 
on  proposed  bridge  across  the  Mississippi  River  at  Mem- 
phis, Tenn. 

On  duty  under  the  immediate  orders  of  Captain  Black. 

On  duty  under  the  immediate  orders  of  Captain  Bixby. 

On  dnty  with  Company  C,  Battalion  of  Engineers.  On  doty 
under  the  immediate  orders  of  Major  Stickney.  On  doty 
under  the  immediate  orders  of  Captain  Lock  wood.  Re- 
corder of  Boards  of  Engineer  Officers  to  examine  and 
report  upon  plau  and  location  of  proposed  bridge  across 
the  Ohio  River  between  Cincinnati,  Ohio,  and  Newport, 
Ky.,  nnd  to  examine  aud  report  upon  the  plans  of  the  pro- 
posed bridge  across  the  Ohio  River  at  Louisville,  Ky. 

On  duty  with  ami  in  temporary  command  of  Company  B, 
Battalliou  of  Engineers.  Ordnance  Officer  Post  of  Wil- 
lets  Point.  Under  instruction  at  the  Engineer  School  of 
Application.  On  duly  under  the  immediate  orders  of 
Major  Manstield.  Recorder  of  Board  of  Enei  neer  Officers 
to  consider  and  report  upon  location  and  plans  of  bridge 
across  the  Mississippi  River  at  Dnbuque,  Iowa.  Jndge- 
Advocate  of  General  Courts-martial  convened  at  Willets 
Point,  N.  YM  August  5, 1887,  and  March  29,  1888.  Member 
of  General  Court-martial  convened  at  Willets  Point,  N.  Y., 
January  23,  1888. 

On  duty  with  Company  A,  Battalion  of  Engineers.  Under 
instruction  at  the  Engineer  School  of  Application.  On 
temporary  detached  service  at  Fort  Niagara,  N.  Y.  Re- 
corder of  Board  of  Eugineer  Officers  to  consider  and  re- 
port upon  the  improvement  of  the  Mississippi  River  from 
Dea  Moines  Rapids  to  the  mouth  of  the  Illinois  River. 
Member  of  General  Courts-martial  convened  at  Willets 
Point,  N.  Y.,  August  5,  November  3,  1887,  and  January 
23,  1888.  Judge-Advocate  of  General  Court-martial  con- 
vened at  Willets  Point,  N.  Y.,  February  24.  1?*88. 

On  dnty  with  and  in  temporary  command  of  Company  C, 
Battalion  of  Engineers.  Under  instruction  at  the  Engi- 
neer School  of  Application.  Member  of  General  Courts- 
martial  convened  at  Willets  Point,  N.  Yv  August  5. 1887 ; 
January  23,  and  March  29,  1838. 

On  duty  with  Company  A,  Battalion  of  Engineers.  Under 
instruction  at  the  Engineer  School  of  Application.  Mem- 
ber of  General  Courts-martial  convened  at  Willets  Point, 
N.  Y.,  August  5,  1887;  January  23,  and  March  29.  18*8. 
Judge- Advocate  of  General  Court-martial  convened  at 
Willets  Point,  N.  Y.,  November  3.  1887. 

On  duty  with  Company  B,  Battalion  of  Engineers.  Under 
instruction  at  the  Engineer  School  of  Application.  Mem- 
ber of  General  Courts-martial  convened  at  Will«rta  Point, 
N.  Y.,  August  5  and  November  3,  1887.  and  February  24, 
1888.  Judge-Advocate  of  General  Court-martial  "con- 
vened at  Willets  Point,  N.  Y.,  March  29.  18*. 

On  duty  with  Company  A,  Battalion  of  Engineers.  Under 
instruction  at  the  Engineer  School  of  Application.  Mem- 
ber of  General  Courts-martial  convened  at  Willeta  Point, 
N.  Y.,  August  5,  1887,  and  March  29.  1885?.  _Judge-AdTO- 
cate  of  General  Courts-martial  convened  a 
N.  Y.,  January  23  and  March  29,  18-8. 
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USE  AND  NAME. 

DUTIES. 

SECOXO  LIEUTENANTS. 

(continued.) 
Charles L.  Potter..-. 


Francis  R.  8huuk 


Junes  J.  Meyler. 


Eugene  W.Van  C.  Lucas. 

U.  6.  AGENTS. 
S-T.Abert  


William  F.  Smith 


R  8.  CIVIL  ENGINEER. 

MMeig,  


On  duty  with  Company  C,  Battalion  of  Engineers.  Under 
instruction  at  the  Engineer  School  of  Application.  Mem- 
ber of  General  Courts-martial  convened  at  Willets  Point, 
N.  Y.,  August  5,  November  3, 1887,  and  February  24,  1888. 

On  duty  with  Company  B,  Battalion  of  Engineers.  Under 
instruction  at  the  Engineer  School  of  Application.  Mem' 
ber  of  General  Courts-martial  convened  at  Willets  Point, 
N.  Y.,  November  3, 1887  ;  February  24  and  March  29, 1888. 

On  duty  with  Company  C,  Battalion  of  Engineers.  Under 
instruction  at  the  Engineer  School  of  Application.  Mem- 
ber of  General  Courts-martial  convened  at  Willotte  Point, 
N.  Y.,  November  3, 1887 ;  February  24  and  March  29, 1888. 

To  report  to  the  Commanding  Officer,  Battalion  of  Engi- 
neers, for  duty  with  the  battalion. 


In  charge  of  the  improvement  of  the  harbor  at  Breton  Bay, 
Leonardtown,  and  at  entrance  of  Saint  Jerome  Creek, 
Md.  In  charge  of  the  improvement  of  the  rivers  Rappa- 
hannock, Chickahominy,  Mattaponi,  Totusky,  York,  Pa- 
munkey,  and  Stannton,  Vs.,  Roanoke  and  French  Broad, 
N.  C,  and  Dan,  Va.  and  N.  C:  of  channel  in  Potomac 
River  through  flats  in  front  of  landing  at  Monnt  Vernon, 
and  of  Neabsco,  Nomini,  and  Urbana  creeks,  Va.  In 
charge  of  preliminary  examinations  of  Mattox  and  Hunt- 
er's creeks,  Va.  In  charge  of  preliminary  examinations 
and  surveys  of  Patnxent  River  from  Benedict  to  Hill's 
Landing,  Md.,  and  Roanoke  River  from  Clarkesville,  Va., 
to  Eaton  Falls,  N.  C.  In  charge  of  survey  of  PaUixent 
River  from  Benedict  to  Hill's  Landing,  Md.  In  charge 
of  removal  of  wreck  of  schooner  Spray  in  Rappahannock 
River  below  Fredericksburg,  aud  of  the  removal  of  three 
wrecks  from  Mattaponi  River,  Va. 

In  charge  of  the  improvement  of  the  habor  at  Wilmington, 
aud  ice-harbor  at  Now  Castle,  Del.  In  charge  of  the  im- 
provement of  the  Maurice  River,  N.  J.,  Broadkiln,  Indian, 
Nanticoke,  and  St.  Jones  rivers,  Duck,  MispiDion,  and 
Broad  creeks,  Del.,  Susquehanna  River  above  and  below 
Havre  de  Grace;  of  the  Chester,  Wicomico,  Choptank, 
aud  Pocomoko  rivers,  Corsica  Creek,  upper  thoroughfare 
at  Deil'a  Islaud,  Md  .  and  inland  water-way  from  Chinco 
teague  Bay,  Va,,  to  Delaware  Bay  at  or  near  Lewes,  Del. 
In  charge*  of  preliminary  examinations  and  surveys  of 
Dock  Creek,  Del.;  Cambridge  Harbor  and  Fairlee  Creek, 
Md.  In  charge  of  removal  of  wreck  of  steamer  in  Broad- 
kiln  River,  Del. 


On  duty  under  the  immediate  orders  of  Major  Mackenzie. 
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APPENDIX  No.  [« 


POST  OF  WILLETS  POINT,  NEW  YORK— ENGINEER  SCHOOL  OF  APPLI- 
CATION— BATTALION  OF  ENGINEERS— ENGINEER  DEPOT. 


m'CAL  REPORT  OF  MAJOR  WILLIAM  R.  KIXO,  CORPS  OF  EXOIXEERS, 
OFFICER  IX  COMMAXI),  FOR  THE  FISCAL   YEAR  EXDIXO  JUXE  30, 

United  States  Engineer  School, 

Post  of  WiUcts  Point,  X.  r„  July  27,  18S3. 

General:  I  have  the  honor  to  submit  the  following  annual  report 
01  the  Tost  of  Willete  Point,  N.  Y.,  the  United  States  Eagioeer  School, 
fa  Battalion  of  Engineers,  and  the  Engineer  Depot. 

POST  OF  WILLETS  POINT. 

At  the  close  of  the  fiscal  year  the  garrisou  consisted  of  20  commis- 
sioned officers  and  352  enlisted  men  (for  roster  and  changes  during  the 
rear  see  report  of  the  battalion  commauder  herewith),  including  the  fol- 
lowing general  staff  and  artillery  officers  : 

Maj.  J.  C.  G.  Happersett,  surgeon,  U.  S.  Army. 
Capt.  E.  C.  Carter,  assistant  surgeon,  U.  S.  Army. 

apt.  C.  P.  Miller,  aasihtaut  quartermaster,  U.  S.  Aruiv. 
Fin»t  Lieut.  John  Pope,  jr.,  First  U.  S.  Artillery. 
>cond  Lieut.  Thomas  Ridgway,  Fifth  U.  S.  Artillery. 
S^ond  Lieut.  Charles  F.  Parker,  Second  U.  S.  Artillery. 

Captain  Miller  was  assigned  to  duty  as  post  quartermaster  in  Jan- 
uary, 18S8,  and  relieved  July  1,  1888. 
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The  three  officers  of  artillery  were  assigned  to  duty  at  the  post  iu 
November.  1887,  for  special  instruction  in  the  torpedo  service,  and  re- 
lieved on  the  1st  of  July,  1888. 

The  improvements  referred  to  in  my  last  annual  report  as  having 
been  begun  by  the  Quartermaster's  Department,  have  been  completed 
as  follows : 

I.  The  introduction  of  an  adequate  water  supply;  this  was  arranged 
for  by  a  contract  with  the  village  of  Flushing,  N.  Y.,  which  secured  the 
laying  of  mains  to  the  line  of  the  reservation  and  the  daily  supply  of 
60,000  gallons  of  water,  which  was  tested  and  found  to  be  of  excelleut 
quality.  The  entire  labor  of  laying  the  mains  and  service  pipes  upon 
the  reservation  was  done  by  the  enlisted  men  of  tbe  garrison.  Over  2 
miles  of  pipe  was  laid ;  also  two  6  inch  water  meters,  eight  0  inch  gates, 
two  4  inch  gates,  and  fourteen  fire  hydrants,  at  a  total  cost  for  labor  and 
material  of  $7,037.73.  (For  full  details  see  report  of  post  quartermaster, 
forwarded  February  8, 1888.)* 

II.  The  introduction  of  an  adequate  system  of  sewerage.  This,  also, 
has  been  done  entirely  by  soldier  labor.  Over  0,000  feet  of  sewer-pipe 
was  thus  laid. 

III.  The  necessary  plumbing  for  sanitary  purposes  in  barracks  and 
quarters  done  bycoutract  at  a  cost  of  about  $7,200.  This  includes  bath- 
tubs, water-closets,  etc.,  in  fifteen  buildings. 

IV.  The  double  set  of  quarters  for  officers  and  the  new  hospital  build- 
ing, both  of  which  are  now  in  use. 

The  quartermaster's  department  has  also  furnished  the  material  for 
putting  down  a  system  of  brick  walks.  The  labor  is  being  doue  by  en- 
listed men.  This  is  a  very  desirable  improvement  to  the  post, as  it  was 
difficult  to  keep  some  of  the  walks  in  a  passable  condition  iu  wet 
weather. 

I  would  again  earnestly  recommend  the  following  additional  improve- 
ments, which  are  greatly  needed  for  the  proper  and  economical  admin- 
istration of  affairs  at  the  post,  viz: 

I.  The  new  barracks  recom mended  in  last  two  annual  reports  aud  by 
a  special  board  of  officers,  and  for  which  plans  and  specifications  haw 
been  submitted,  are  much  needed.  The  old  barracks,  built  of  a  combi- 
nation of  old  aud  new  materials  many  years  ago,  require  more  and  more 
repairs  from  year  to  year,  and  their  location,  which  was  determined  by 
certain  uufortunate  limitations,  can  be  greatly  improved.  They  were 
built  when  the  companies  were  about  half  their  preseut  size,  and  are  now 
overcrowded,  although  the  number  of  men  is  still  below  the  limit  pro- 
vided by  law. 

The  estimate  for  this  purpose  comes  within  the  province  of  the  Quar- 
termaster's Department,  and  was  submitted  to  Congress  (House  Ex. 
Doc.  277,  Fiftieth  Congress,  first  session). 

II.  As  stated  in  last  annual  report,  the  quartermaster  and  commis- 
sary warehouses,  coal-yard,  etc.,  are  located  at  the  extreme  end  of  the 
post,  and  as  far  as  possible  from  the  wharf  on  which  all  stores  and  sup- 
plies must  be  landed.  The  extra  cost  of  hauling  coal,  every  ton  of 
which  has  to  be  hauled  nearly  a  mile  further  than  is  necessary,  would 
aloue  be  a  sufficient  reason  for  changing  thelocatiou.  Plans,  specifica- 
tions, and  estimates  for  a  suitable  building  to  be  located  near  the 
quartermaster's  wharf,  prepared  by  the  post  quartermaster  and  actiug 
commissary  of  subsistence,  have  been  sent  iu,  and  are  again  respect- 
fully recommended  for  favorable  consideration. 


"  Omitted, 
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III.  '  The  reservation  is  bounded  on  the  west  by  a  salt  marsh,  with 
a>iuggish  lagoon  in  the  middle,  and  at  low  tide  there  is  nothing  to  pre- 
sent unauthorized  persons  from  entering  or  leaving  the  post  without 
jawing  the  guard  house,  especially  at  night  or  in  case  of  heavy  fogs, 
rhirh of teu  prevail.  I  believe  it  was  a  part  of  the  original  design  for 
rk-laud  defense  of  this  place  to  cleau  out  and  deepen  this  lagoon  and 
mend  a  broad  ditch  as  far  as  the  main  road  leading  past  the  guard- 
bouse.  This  could  be  done  without  any  great  expense  if  a  small 
dredging  machine  could  be  borrowed  from  some  of  the  Government 
•wte  in  the  vicinity  wheu  not  needed  for  other  purposes.  This  work, 
if  done,  would  greatly  improve  the  sanitary  condition  of  the  post,  and 
*<>nld,  at  the  same  time,  reclaim  considerable  land,  which  is  greatly 
Dwled  lor  post  gardeus  and  for  a  target- range.  The  present  range  is 
ttolow  and  can  not  be  used  for  skirmish-tiring.7' 

This  would  also  make  a  suitable  harbor  for  laying  up  our  boats  in 
*mter  where  they  will  be  protected  from  ice  and  storms. 

IV.  The  soldiers'  laboratory  destroyed  by  fire  in  November,  1886, 
iboold  he  rebuilt  as  soon  as  possible.  A  clause  appropriating  money 
fer  this  purpose  has  been  inserted  in  the  bill  making  appropriations  for 
■!:•?  support  of  the  Army  for  the  fiscal  year  eudiug  June  30,  1889. 
>!ioald  this  become  available,  the  work  could  begin  at  once. 

V.  A  suitable  building  should  be  provided  for  the  collection  of  en- 
tering models  referred  toin  last  two  annual  reports.  The  preseqt 
building  is  an  old,  leaky,  frame  structure  erected  during  the  war,  aud 
Terr  inconveniently  located.  It  is  not  worth  repairing.  A  suitable 
Ire-proof  building  cau  be  built  for  about  $8,000. 

The  sanitary  condition  of  the  post  duriug  the  year  has  been  quite  sat- 
>:acforv,  and  with  the  recent  improvements  in  the  sewerage  aud  water 
»H>ly,  there  should  be  little  to  complain  of  in  the  future. 

Only  four  deaths  occurred  at  the  post  during  the  year;  two  from  ac- 
ftiental  drowning,  one  (a  civilian)  from  consumption,  aud  one  from 
fate  brouchitis.  One  soldier  belonging  to  the  post  died  of  sunstroke 
«  Newton,  L.  I.,  while  absent  without  leave. 


ENGINEER  SCHOOL  OF  APPLICATION. 

Tbeseope  and  object  of  the  school  have  been  fully  set  forth  in  pre- 
"is  reports  and  in  the  order  establishing  it  on  its  present  basis;  the 

•den  issued  iu  pursuance  of  the  latter  arranging  the  details  of  the  sea- 

-'JM  work  are  appended,  marked  A,  B,  and  C. 
Duiing  the  past  year  a  class  of  two  engineer  officers  completed  the 

:  •  course  of  three  years,  and  a  class  of  three  artillery  officers  com- 

;^ted  the  seven-months'  course  in  torpedo  instruction  and  were  relieved 

toy  l,  1883. 

The  following  tabular  statement  shows  the  constitution  of  each 
the  subjects  in  which  they  have  received  instruction,  and  their 
fctrks  in  each  subject  for  the  year,  the  maximum  iu  all  cases  being  3. 
*->e  marks  are  the  mean  of  marks  awarded  at  examinations  held  as 
January  3,  February  1,  March  3,  April  3,  and  May  3,  1888. 


Third  winter  a  class. 


"  'i  Lxput.  J.  E  Kahii.  Enginwra  ... 
"*«L!eQt.  W.  E.  Cmighill.  Engineers 


Civil 
engiueering. 


2.80 
2.G1 


Military 
engineeriug. 


2.80 
2.  70 
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Second  winter's  class. 


Second  Lieut.  H.  C.  Newcomer,  Engineers 
Second  Lieut.  M.  M  Patrick,  Engineers. 

Second  Lieut.  C.  S.  Riclie,  Engineers  

Second  Lieut.  T.  11.  lleea.  Euuiueers  

Second  Lieut.  0.  L.  Potter,  Engineers  


Civil 
engineering. 


Military    |  Military 
eimineering.  photography 


2  83 
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First  winter's  class. 


First  Lieut.  John  Pope.  .Jr..  First  Artillery  

Second  Lieut.  Thomas  Kidgway,  Fifth  Artillery 
Second  Lieut.  C.  F.  Parker,  Second  Artillery... 

Second  Lieut.  C.  L.  Potter.  Eugineers  

Second  Lient.  P.  K.  Shunk.  Engineers  

Second  Lieut.  J.  J.  Meyler,  Engineers  


Torpedoes.  Essays. 
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Surveying. 


2-54 

2.6-i 


I.  The  library  of  tbe  scbool  is  under  the  immediate  charge  of  the  post 
adjutant,  and  has  received  many  valuable  additions  during  the  year  in 
the  way  of  standard  scientific  works  and  periodicals. 

The  appropriation  asked  for  to  keep  the  library  up  to  the  propel 
standard  during  the  next  fiscal  year  is  $500,  which  is  respectfully  rec 
ommended. 

II.  Under  authority  of  the  Chief  of  Engineers  it  has  been  arranged 
for  the  officers  on  duty  here  to  visit  several  mauufacturing  establish 
ments  in  and  around  New  York  for  the  purpose  of  inspecting  machiuen 
and  witnessing  such  mechanical  operations  and  processes  as  were  though) 
to  be  of  professional  interest. 

The  Brooklyn  Navy- Yard,  Continental  Iron  Works,  and  the  Ordnance 
Proving  Grounds  at  Sandy  Hook  have  already  been  visited,  and  it  if 
proposed  to  visit  other  works  as  soon  as  arrangements  can  be  made  foi 
the  purpose. 

III.  As  post  and  battalion  orders  have  been  accumulating  here  fo 
•  the  past  twenty-three  years,  many  having  become  obsolete  or  inopera 

tive  from  frequent  amendment,  the  post  adjutant  has,  under  my  direc 
tion,  compiled  and  consolidated  into  a  single  post  order  all  that  appea 
to  be  desirable  for  the  proper  regulation  and  administration  of  the  post 

IV.  Attention  is  again  invited  to  the  fact  that  a  much  larger  uumbe 
of  artillery  officers  could  be  accommodated  here,  and  the  cost  of  instruct 
ing  two  or  three  times  the  number  recently  detailed  for  the  torped 
course  would  be  hardly  appreciable. 

If  a  sufficient  number  of  artillery  officers  can  not  be  spared,  it  is  rc 
spec t fully  recommended  that  details  be  made  from  the  cavalry  and  in 
fan  try  of  officers  who  take  an  interest  in  such  matters,  and  preferabl, 
of  those  who  desire  the  detail.  It  is  thought  that  if  an  opportunity  wa 
offered  them  to  express  their  preferences  iu  this  matter  enough  wouh 
signify  their  willinguess  to  undertake  the  seven-mouths'  course  to  eu;i 
ble  the  War  Department  to  select  a  proper  number  from  for  the  detai 

V.  Although  not  a  matter  of  very  great  importance,  I  would  respect 
fully  recommend  that  the  official  designation  of  this  establishment  b 
abbreviated  to  M  United  States  Engineer  School."  This  would  be  uii: 
form  with  "Artillery  School,"  " Cavalry  School,"  etc.,  aud  would  b 
much  shorter  than  the  present  title,  which  reads  "Eugineer  School  o 
Application  of  the  Army  of  the  United  States."  The  word  "applies 
tion"  besides  being  unnecessary  is  not  altogether  appropriate, as ther 
are  several  theoretical  branches  of  study  included  in  the  course. 

VI*.  It  is  thought  that  the  comfort  and  convenience  of  enlisted  mi 
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iri]l  be  greatly  improved  by  starting  what  is  known  as  a  post  canteen 
for  them,  and  the  post  council  has  been  requested  to  formulate  a  plan 
for  making  the  experiment.  There  will  be  no  expense  attached  to  it, 
H  it  can  be  accommodated  in  one  of  the  old  buildings  not  needed  for 
any  other  purpose,  and  the  proceeds  of  sales  and  other  sources  of  rev- 
enue, which  now  go  to  the  post  trader  and  outside  parties,  ought  to  pay 
all  expenses  and  leave  quite  a  revenue  for  post  and  company  funds,  ap- 
plicable to  the  soldiers'  mess  allowances. 

BATTALION  OF  ENGINEERS. 

The  law  provides  for  five  companies  of  engineer  troops,  having  an 
authorized  strength  of  752  enlisted  men,  officered  by  details  from  the 
Corps  of  Engineers.  At  present  only  four  companies,  with  a  total 
strength  of  450  enlisted  men,  are  allowed  to  be  recruited. 

The  aggregate  strength  of  the  battalion  on  June  30,  18S8,  was  15 
commissioned  officers  and  388  enlisted  men. 

During  the  past  year  Compauies  A,  B,  O  have  been  stationed  at 
billets  Point.  Company  D  exists  only  in  name.  Company  E  has  been 
stationed  at  West  Point  to  assist  in  the  practical  instruction  of  cadets 
of  the  Military  Academy  in  building  military  bridges,  sapping,  mining, 
and  signaling. 

The  following  is  a  roster  of  officers  serving  with  the  battalion  on  June 

30, 1888,  viz : 

Maj.  W.  R.  King.  Corps  of  Engineers,  commanding. 
First  Lient.  J.  G.  Warren,  Corps  of  Engineers,  adjutant. 
First  Lieut.  Irving  Hale,  Corps  of  Engineers,  quartermaster. 

Company  A. 

Capt.  S.  W.  Roessler,  Corps  of  Engineers,  commanding  company. 
Second  Lieut.  M.  M.  Patrick,  Corps  of  Engineers,  wit h  company. 
J*«ond  Lieut.  T.  H.  Rees,  Corps  of  Engineers,  with  company. 

Company  B. 

Capt.  Edward  Maguire,  Corps  of  Engineers,  commanding  company. 
Second  Lieut.  Charles  S.  Riche",  Corps  of  Engineers,  with  company, 
second  Lieut.  F.  R.  Shunk,  Corps  of  Engineers,  with  company. 

Company  C. 

Cftpt.  Eric  Bergland,  Corps  of  Engineers,  commanding  company, 
"^ond  Lieut.  H.  C.  Newcomer,  Corps  of  Engineers,  with  company. 
!*cond  Lieut.  Charles  L.  Potter,  Corps  of  Engineers,  with  company. 
swoDd  Lieut.  J.  J.  Meyler,  Corps  of  Engineers,  with  company. 

Company  D. 

Fim  Lieut.  J.  G.  Warren,  Corps  of  Engineers,  commanding  company. 

Company  E. 

Capt.  P.  M.  Price,  Corps  of  Engineers,  commanding  company. 
FTst  Lieut.  J.  Biddle,  Corps  ofEngineers,  with  company. 
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The  following  table  shows  the  changes  that  have  tiken  place  in  the 
personnel  of  the  officers  duriug  the  year,  viz  : 


Rauk 

1  1  .1  11  IV  • 

Date. 

Joined  or 

relieved. 

* 

Tit- Tii  i r  k  * 

ik'  m  j  i  wm  n  • 

1 

First  lieuteuant  

Do  .. 
Second  lieutenant.... 
Do  

Second  lK'Utt-uaut  .. 
Do  

Chittenden,  H.  M  ... 

Sibert,  \\ L  

Sliunk,  F.  R  

Kui^ut.  J.G.  D  

Biddle,  -lohn  

Kuhu.  J.  E   

Crai-uill,  W.E  

July  6.1887 
July  6.1887 
Oct.  1. 18*7 
Oct  1, 1887 
Nov.  15. 1887 
Dee.  22. 1X87 
May  10,  1888 
June  30. 1888 

Relieved 

...do   

Joined. .. 
. .  .do  . 

Relieved. 

Jomed . . . 

Relieved. 
...do  

S.  0.  151,  A.G.O..  Julv  1. 18*7. 
S.O.  152.  A  G  O  .  Julv  %  1-8' 
S.  0.  227,  A.  G.  O..  !Wt-  2y.  lfcC 
Do. 

S.  0.  262,  A.  G.  0  .  Nov.  10. 18*7 
S.  O.  272,  A.  G.  0  .  Nov.  22,  1W7 
S.  O.  loi.  A.  G.  <  > ,  May  2,  188? 
S.  O.  141,  A.  G.O.,  Juue  10,  1881 

Capt.  S.  YV.  Iioessler,  Corps  of  Engiueers,  was  relieved  from  duty  a 
battalion  and  post  adjutant  and  treasurer,  recruiting  officer,  and  actini 
signal  officer,  post  of  Willets  Point,  and  from  command  of  Company  1J 
Battalion  of  Engineers,  in  Orders  No.  253,  Post  of  Willets  Point,  am 
Orders  No.  95,  Battalion  of  Engineers,  December  G,  1887.  Relieve* 
from  duty  as  inspector  of  rifle  practice,  Battalion  of  Engineers,  in  Geii 
eral  Orders  No.  14,  headquarters  Corps  of  Engiueers,  December  17, 1881 
Assigned  to  command  of  Company  A,  Battalion  of  Engineers,  in  Order 
No.  ^G,  Battalion  of  Engineers,  November  15, 1887.  v 

First  Lieut.  J.  G.  Warren,  Corps  of  Engineers,  was  relieved  fron  dot 
with  Company  E,  Battalion  of  Engineers,  on  December  5, 1887,  in  con 
pliauce  with  Special  Orders  No.  272,  headquarters  of  the  Army,  Adji 
taut-General's  Office,  November  22,  1887,  and  appointed  battalion  adji 
taut  and  treasurer,  in  command  of  Company  E,  Engiueers,  in  Orders  N< 
95,  Battalion  of  Engiueers,  and  post  adjutant,  treasurer,  recruitiu 
officer,  and  acting  signal  officer,  Post  of  Willets  Point.  In  Orders  N< 
253,  Post  of  Willets  Point,  December  G,  1887  ;  inspector  of  rifle  practic 
Battalion  of  Engineers,  in  General  Orders  No.  14,  headquarters  Cori 
of  Engineers,  December  17, 1887. 

First  Lieut.  John  Biddle,  Corps  of  Eugiueers,  was  appointed  recrui 
iug  officer,  Company  E,  Battalion  of  Engineers,  at  West  Poiut,  i 
Orders  No.  103,  Battalion  of  Engineers,  December  24,  1887. 

RECRUITING. 

During  the  past  year  the  companies  of  the  battalion  have  beeu  r 
cruited,  partly  by  enlistments  and  re-enlistments  at  Willets  Point  ai 
West  Poiut,  and  partly  by  assignment  of  recruits  from  principal  dep< 
general  recruiting  service  at  David's  Island,  New  York  Harbor. 

On  February  1G,  1888,  application  was  made  to  the  Adjntant-Geiier 
U.  S.  Army,  through  the  Chief  of  Engineers,  U.  S.  Army,  for  the  assig 
ment  of  sixty  recruits  and  three  trumpeters.  This  application  wa*  i 
newed  on  May  25,  1888.  The  superintendent  of  the  recruiting  servic 
in  compliance  with  instructions  from  headquarters  of  the  Army,  Aclj 
taut  General's  Office,  dated  June  1,  1888,  directed  on  June  9,  183 
twenty  recruits  to  be  assigned  to  the  Engineer  Battalion.  The  tlir> 
trumpeters  joined  from  David's  Island  and  were  assigned  to  the  K 
gineer  Battalion  on  April  i^G,  1888,  in  accordance  with  instructions  fro 
headquarters  recruiting  service. 

The  following  is  a  summary  statement  of  the  recruiting,  desertio 
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ami  other  changes  auioug  tbe  enlisted  men  of  the  Battalion  of  Engi- 
nes! during  the  past  year,  viz : 

E-rniits  from  depot   69 

Enlisted  in  the  battalion   i> 

Unlisted  in  the  battalion   24 

b  transfer   1 

Ivm  desertion   11 

Total   l:<4 

lL<harged : 

By  expiration  of  service   2  J 

For  disability   10 

By  sentence  of  general  court-martial   H 

Ry  order   14 

By  letter   1 

Inferred   16 

r  ^ilof  disease  and  accident   4 

la  pped  from  rolls     1 

I^rted   49 

knrtd   1 

Total   134 

[Hiring  the  year  the  battalion  has  been  drilled  and  instructed  as  fol- 
low*: 

2.  Infantry  tactics,  school  of  the  soldier,  company,  and  battalion. 

i  In  target  practice,  duriug  the  months  of  June,  July,  and  August, 
n  the  last  target  year,  152  men  qualified  as  marksmen  and  V  men  as 
*Mrpshooters. 

3.  Id  pontonieriug,  during  tbe  mouths  of  August  and  September,  in- 
Jading  rowiug,  and  building  canvas  batteaus  and  trestle  bridges,  as 
?Tt*>cribed  in  the  ponton  manual. 

4.  In  military  engiueeriug,  including  field  fortifications,  sapping,  and 
military  raining. 

•').  Torino  drills  were  had  throughout  the  year,  the  winter  mouths 
f^iug  devoted  to  in-door  drills  and  practice  in  the  loading-room,  and 
>Le  summer  months  to  outdoor  drills  and  exercises. 

6.  Photography:  Selected  details  of  non-commissioned  officers  and 
i'nvates  have  been  instructed  in  military  photography.    (For  details 

Appendix  E.) 

7.  Astronomy :  The  officers  under  instruction  were  practiced  in  the 
of  the  sextant,  transit,  and  zenith  telescope. 

&  In  April,  1888,  First  Lieut.  John  P.  Wisser,  First  U.  S.  Artillery, 
sported  at  the  post  under  orders  from  the  War  Department,  and  praeti- 
riliy  demonstrated  to  the  officers  the  workings  of  a  system  of  instruction 
■  the  minor  operations  of  war.  A  detailed  report  of  his  work  was  for- 
warded April  21, 1888.* 

EXPER13IENTS. 

As  there  bus  been  no  appropriation  for  torpedo  experiments  for  the 

two  years,  but  little  has  been  attempted  in  that  direction. 
Anything  in  tbe  way  of  an  extended  or  systematic  course  of  experi- 
ments, either  in  electricity,  explosives,  or  their  combination  in  mining 
'derations,  involves  expense  which  could  uot  be  provided  for  without 
proper  appropriations. 
A  few  years  ago  the  popular  notion  was  that  torpedoes  would  enable 
-t© dispense  with  sea-coast  fortifications,  but  now  the  idea  seems  to 


♦  Omitted. 

Digitized  by  Google 


352       REPORT  OF  THE  CHIEF  OF  ENGINEERS,  U.  S.  ARMY. 


be  to  dispense  with  torpedoes  also,  aud  trust  to  luck  or  some  system  of 
defense  that  will  come  up  spontaneously  when  needed. 

There  is  no  doubt  but  that  th«*  efficiency  of  torpedoes,  like  most  things 
that  are  suddenly  brought  iuto  public  notice,  has  been  greatly  overes- 
timated even  by  military  authorities,  but  they  are  now  settling  into 
their  proper  relative  importance  as  a  powerful  auxiliary  to,  not  substi- 
tute for,  sea-coast  fortifications,  their  value  consisting  very  largely  in 
their  moral  effect  on  the  enemy  aud  the  delay  which  they  will  cause 
when  armored  ships  attempt  to  run  past  shore  batteries. 

To  be  of  any  use,  therefore,  our  system  must  be  kept  abreast  of  the 
most  advanced  developments  of  foreign  nations,  not  only  in  general  ar- 
rangements but  in  all  their  details,  and  especially  in  the  all-iinportaut 
elements  of  simplicity  and  certainty  of  action. 

We  can  not  afford  to  lag  behind  iu  anything  so  vital  to  our  national 
defense. 

At  the  close  of  the  late  war  we  were  in  advance  of  all  other  nations 
in  the  knowledge  aud  use  of  torpedoes,  and  although  but  little  progress 
had  then  been  made  in  their  development  as  compared  with  what  has 
since  been  accomplished,  foreign  nations  were  anxious  to  learn  all  they 
could  from  vs.  Now  they  are  not  only  independent,  but  we  can  take 
lessons  from  them  in  such  matters,  as  well  as  in  ordnance  and  armor, 
ship  building,  aud  iu  fact  all  that  relates  to  sea-coast  defense,  not  only 
to  such  nations  as  Great  Britain  and  Germany,  but  to  Italy  and  Spain. 

With  such  facilities  as  were  available  a  few  miscellaneous  experi- 
ments were  made  during  the  year,  as  follows: 

1.  Two  grand  groups  of  torpedoes  were  planted  and  tested  as  nearly 
as  practicable  iu  the  way  it  would  be  done  in  actual  service. 

One  of  these  groups  was  allowed  to  remain  from  November  till  May, 
to  test  the  effect  of  winter  weather,  and  iu  both  cases  complete  records 
were  kept  of  the  time  required  to  prepare  and  plant  the  mines,  the  dif- 
ficulties encountered,  and  the  conditions  of  the  different  parts  at  dif- 
ferent times  as  shown  by  electrical  tests  aud  by  careful  inspection  when 
the  groups  were  taken  up.  Some  of  the  details  of  these  operations  and 
suggestions  relative  to  the  subject  are  given  iu  the  report  of  Captain 
S.  W.  Roessler,  hereto  appended,  Appendix  D. 

2.  The  electrical  testing  of  torpedo  cable,  to  ascertain  its  condition 
aud  rate  of  deterioration,  has  been  continued ;  and  much  useful  but 
very  discouraging  information  relative  to  the  condition  of  the  cable  in 
store  has  been  obtained  and  recorded.  Some  of  the  results  obtained 
are  given  in  Captain  Roessler's  report  just  referred  to,  and  will,  I  think 
justify  the  following  conclusion  from  my  last  annual  report,  viz : 

Enough  has  beeu  learned,  however,  to  justify  the  conclusion  that  the  greatest  can 
must  be  taken  to  preserve  the  insulating  material  of  the  cables,  whatever  their  sty li 
of  manufacture,  or  they  will  be  found  worthless  when  required  for  use,  and  if  uu; 
better  means  can  be  devised  than  either  the  dry  or  wet  storage  as  now  practiced,  i 
will  bo  a  valuable  discovery. 

One  plan  that  suggests  itself,  and  might  be  worth  investigating,  would  be  to  bu; 
and  store  the  cable  in  tanks  without  the  armor,  and  store  the  wire  for  armor  in  drj 
warehouses  until  the  cable  is  required  for  use,  aud  then  apply-the  armor  as  the  cabi 
is  being  reeled  out  of  tbe  tanks  for  shipment.  This  last  operation  would  requim  i 
number  of  machines  to  be  in  readiuess  so  as  to  cause  no  delay  in  getting  the  cable  oi 
board,  and  if  worst  come  to  worst,  some  of  the  cable  could  be  laid  temporarily  wit hon 
armor  in  the  least  exposed  places,  and  afterwards  replaced  by  armored  cable  when  i 
sufficient  quantity  became  available.  This  system  would  require  concrete  tanks  fo 
Btorage  of  the  cable,  but  they  would  not  require  to  be  very  large,  as  the  unarmoro 
cable  is  very  much  smaller  in  cross-section.  Tbe  number  and  cost  of  the  machine 
for  applying  the  armor  is  a  matter  for  investigation,  but  it  is  probable  that  neither  a 
these  items  would  be  very  large.  Ton  machines  could  armor  545  miles  or  more  of  cabl 
in  a  single  day,  and  this  would  secure  absolutely  reliable  insulation  at  the  time  th 
cable  was  needed  for  use.  If  not  needed  at  all,  the  cost  of  armor  would  be  saved,  a 
the  wire  could  be  used  for  other  purposes. 
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3.  A  series  of  experiments  was  made  to  ascertain  the  form  and  di- 
nensious  of  the  craters  produced  by  different  charges  fired  at  various 
depths  below  the  surface  of  the  water. 

These  experiments  were  in  continuation  of  some  investigation  made 
t»y  me  twenty-three  years  ago,  when  the  first  recorded  attempt  was 
oade  to  measure  the  force  of  submarine  explosions. 

The  apparatus  cousisted  of  a  wooden  frame  15  feet  by  18  feet  square, 
nth  a  thin  iron  ring  just  below  the  center  (as  shown  on  Plate  I),  this 
nng  being  held  in  position  by  1C  radial  wires,  making  angles  of  22J 
legrees  with  each  other  and  having  their  outer  ends  attached  to  the 
wooden  frame.  Upon  each  wire  was  placed  a  small  sliding  block  of 
Aid  wood  2  inches  in  diameter  at  the  end  towards  the  ring  and  much 
analler  at  the  outer  end,  the  length  of  the  blocks  being  4  inches,  and 
heir  density  about  the  same  as  that  of  water.  A  small  piece  of  rubber 
string  was  placed  on  the  wire  outside  each  block,  the  object  being  to 
word  the  distance  to  which  the  blocks  were  forced  outward  by  the  ex- 
plosion of  the  charge,  which  was  placed  in  the  center  of  the  ring. 

The  charges  were  inclosed  iu  paper  cartridges,  coated  with  parafline, 
iij'l  were  exploded  with  platinum  fuses  containing  only  a  little  granu- 
lated gun  cotton,  instead  of  the  usual  priming  of  mercuric  fulminate, 
me  charge  was  generally  of  musket  powder,  only  a  few  of  dynamite 
having  been  tried. 

Hie  frame  containing  the  riug  and  charge  was  lowered  vertically  into 
**t  water  to  the  desired  depth,  and  after  firing  the  charge  was  raised, 
ud  the  distance  to  which  the  sliding  blocks  were  forced  back  was  care- 
folly  measured  and  plotted,  as  shown  on  Plates  II  and  following.  Iu 
kw  cases  the  water  appears  to  have  leaked  into  the  charge  and  some- 
t  reduced  all  the  indications  of  that  round,  but,  on  the  other  hand, 
othing  could  have  caused  any  excess  in  the  result,  it  is  safe  to  as- 
that  the  maximum  set  of  indications  for  a  given  charge  were 
nearly  correct. 

although  but  few  experiments  have  yet  been  made,  the  following 

asious  are  thought  to  be  warranted : 
w  When  a  charge,  of  either  gunpowder  or  dynamite,  is  fired  under 
a  large  volume  of  water  is  displaced,  forming  a  crater  or  cavity, 
idal  in  general- shape,  and  varying  in  size,  according  to  the  weight, 
of  charge,  and  depth  in  the  water. 
There  appears  to  be  a  strong  tendency  to  retain  the  spheroidal 
even  when  the  depth  below  the  surface  of  the  water  is  considera- 
less  than  the  line  of  least  resistance  that  would  give  a  "common 
crater  n  in  ordinary  earth,  with  the  same  charge. 
Charges  exploded  near  the  surface  give  larger  craters  and  greater 
ons  below  the  center  of  the  charge  than  those  fired  at  greater 

While  the  surface  of  the  cavity  formed  by  the  explosion  is  gener- 
ate regular  in  form,  there  are  frequent  exceptions  to  this  rule 
indicate  that  for  some  reason  the  expanding  gas  sometimes  sends 
ill  Jets  to  a  considerable  distauce  beyond  the  general  surface  of 
eavity.   These  jets  are  sometimes  downward,  but  oftener  in  an  up- 
i  direction,  as  would  be  expected. 

By  standing  on  a  wharf,  nearly  over  the  smaller  charges,  when 
were  fired,  it  was  noticed  that  the  inflamed  gas  formed  a  well  de- 
iball  of  fire,  and  by  means  of  photography  some  tolerably  successful 
uave  been  made  to  catch  a  view  of  what  takes  place  at  the  very 

f  explosion. 
e.vg  88  23 
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tral  point  it  would  remain  there  and  resist  any  force  moving  it  either 
towards  or  from  the  gnn.  A  similar  point  was  noticed  inside  the  bore 
of  the  gnn  and  about  5£  inches  from  the  face  of  the  muzzle.  When  a 
320-pound  shell  was  placed  inside  the  gun  in  was  forcibly  pushed  out 
and  remained  attached  to  the  lower  side  of  the  muzzle  of  the  gun. 
(Plates  III.  &  IV. 

Engineer  Depot. 

PUBLIC  BUILDINGS  AND  CONSTRUCTIONS. 

The  building  for  an  officers'  mess,  library,  etc.,  was  completed  and 
occupied  during  the  year,  excepting  the  actual  transfer  of  books  to  the 
library,  which  has  been  delayed  for  want  of  sui  table  book-cases.  These 
are  now  making  from  such  materials  as  could  be  picked  up  by  enlisted 
men,  and  when  completed  the  library  will  be  fairly  well  provided  for. 

The  observatory  dome  has  been  repainted,  and  water  has  been  brought 
into  the  officers'  laboratory. 

The  rebuilding  of  the  laboratory  for  enlisted  men  has  been  delayed 
au  entire  year  by  the  failure  of  Congress  to  make  an  appropriation  for 
it,  bat  if  the  item  for  that  purpose  in  the  pending  army  appropriation 
bill  becomes  a  law  work  should  be  begun  at  once,  as  the  buildiug  is 
urgently  needed  for  the  proper  instruction  of  enlisted  men  in  torpedo 
service. 

Other  public  buildings  are  referred  to  in  the  post  report. 

The  steamer  David  B§ishnell  was  hauled  out  on  the  ways  last  fall  and 
should  have  been  repaired  and  launched  in  the  spring  as  soon  as  the 
ice  was  out  of  the  way,  but  there  was  no  appropriation  for  the  purpose, 
and  the  repairs  needed  are  quite  extensive. 

This  steamer  was  designed  and  built  several  years  ago  for  the  pur- 
pose of  planting  torpedoes,  but  the  propelling  and  steering  arrange- 
ments, which  are  the  Mai  lory  type,  have  proved  so  unsatisfactory  that 
i  is  not  thought  advisable  to  repair  them,  but  rather  to  replace  them 
by  the  ordinary  propeller  and  rudder.  Although  she  has  run  less  than 
-'.000  miles  since  she  was  first  launched  the  main-gear  wheels  and  sev- 
«al  other  vital  parts  are  entirely  worn  out. 

Her  deck'  needs  calking,  and  it  will  be  done  at  once  by  a  detail  of 
enlisted  men,  but  before  the  repairs  to  her  machinery  are  begun  it  is 
proposed  to  have  the  whole  vessel  thoroughly  examined  by  an  expert. 

All  repairs  necessary  for  the  preservation  of  depot  buildings  and 
depot  property  have  been  made. 

I 

DEPOT  PROPERTY. 

The  surveying,  astronomical,  and  other  instruments  in  depot  have 
been  properly  cared  for,  and  some  additions  have  been  made  by  pur- 
chase of  transits,  levels,  and  other  instruments  likely  to  be  called  for 
by  officers  in  the  field. 

Instruments  have  been  received  and  issued  in  compliance  with  orders 
<"id  requisitions  as  follows : 

Turned  into  depot. — Three  theodolites,  3  transits,  5  levels,  4  barometers,  aneroid ;  2 
1  urometers,  mercurial ;  1  thermometer,  I  case  drawing  instruments,  1  odometer,  12 
rri«matic  compasses,  4  silver  watches,  1  leveling  rod,l  transit  and  compass,  1  transit 
level  combined,  1  protractor,  1  goniometer,  1  compass,  surveyor's;  2  compasses, 
f**ket,  round ;  2  psych  rometersj  1  current  meter. 

l***td from  depot.— Two  theodolites,  2  transits,  2  levels,  surveyors ;  3  chains,  100  feot ; 

tapes,  steel,  50  feet;  2  plane  tables,  1  protractor,  Abbot's;  2  prismatic  compasses 
3 hand-levels,  reflecting;  6  odometers,  1  compass,  pocket,  square;  2  extra  tubes  for 

ammeters,  1  solar  attachment  for  transit,  1  level  rod,  3  rulers,  metallic;  1  ensu 
tnwing  instruments,  2  triangles,  metallic,  2 triangles,  rubber;  2  bridge  rheostats. 
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Most  of  the  repairing  of  the  instruments  daring  the  year  has  beeu 
done  by  detailed  enlisted  men,  and  the  cost  lias  been  very  much  less 
than  it  would  have  been  if  the  instruments  had  been  sent  out  to  private 
shops,  while  the  character  of  the  work  done  has  been  satisfactory. 

The  followiug  instruments  have  been  overhauled,  cleaned,  and  pat  in 
good  repair  during  the  year,  viz : 

Two  astronomical  clocks, 4  boxes  drawing  instruments,  1  artificial  horizon,  4  level*, 
4  dial  telegraph  instruments,  2  dynamos,  2  chronometers,  1  sextant,  2  surveyor's  com- 
passes, 6  theodolites,  1  electric  light,  lens,  and  reflector,  I  orograph ;  besides  a  num- 
ber of  smaller  instruments. 

A  small  testing  machine  was  improvised  for  measuring  the  tensile 
strength  of  wire,  rope,  etc.,  by  using  a  Duckham  dynamometer  in 
measuring,  and  a  jack-screw  for  applying  the  strains. 

Another  and  more  powerful  machine,  procured  from  the  work  recently 
in  charge  of  the  late  General  Gill  more,  has  been  set  up  and  will  be  used 
for  testing  specimens  of  building  materials. 

WORK  OF  THE  DEPOT. 

Printing,  bookbinding,  draughting,  photographing,  lithographing, 
eugine  driving,  repair  of  depot  buildings,  aud  the  general  work  to  keep 
the  property,  buildings,  and  animals  in  a  proper  state  of  preservation, 
have  been  done  by  engineer  soldiers,  at  a  cost  of  $2,172.41,  paid  out  of 
the  appropriation  for  engineer  depot  at  Willets  Point,  N.  Y.  Inciden- 
tals, 1888:  Instruments  were  repaired  at  a  cost  of  $140.70,  paid  out  of 
the  appropriation  for  Engineer  Depot  at  Willets  Point,  X.  V .  Instrn 
ments,  1888:  For  the  latter  payment  special  authority  was  obtained 
from  the  War  Department. 

The  work  of  printing  General  Abbot's  new  Manual  of  Torpedo  Drill 
has  occupied  most  of  the  time  of  the  printers. 

The  printing  and  bookbinding  has  been  useful  to  every  department 
here.  Confidential  and  professional  books  for  the  officers  of  the  corps, 
reports,  blank  forms,  orders,  circulars,  etc.,  have  been  made  promptly 
and  with  economy ;  professional  periodicals  were  bound  into  volumes, 
and  books  pertaining  to  the  library  of  the  Engineer  School  of  Applica- 
tion were  rebound  when  necessary. 

The  blocks  of  granite  which  have  so  long  occupied  the  open  ground 
near  and  around  the  flag-staff  and  the  Engineer  Office  were  collected 
and  piled  as  closely  together  as  possible. 

Materials  required  for  the  instruction  of  the  Battalion  of  Engineers,  in 
their  special  duties  of  sappers,  miners,  and  pontoniers,  have  been  pur 
chased  and  issued  for  use  here  during  the  year,  and  the  office  work  in 
cidental  to  this  and  to  the  new  mess  building,  with  the  necessary  cor 
respoodence,  money  and  property  accounts,  and  required  records,  hi* 
been  performed. 

STATEMENT  OF  FUNDS. 

Congress  appropriated  for  the  fiscal  year  ending  June  30,  1888  : 


For  incidental  expenses  of  depot  (incidentals)  £1.000. I 

For  instruction  of  battalion  (materials)   1, 000.  i 

For  repair  and  purchase  of  instruments  (instruments)   2, 000.  t 

For  purchase  of  professional  works  of  recent  date  on  military  and  civil 
engineering  (library)  *   500.  < 


Total   6,  500  I 
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Of  this  there  has  been  expended  and  pledged : 

For  incidental  expenses  of  depot  (incidentals)  $3, 000. 00 

For  instruction  or  battalion  (materials)   1, 000. 00 

For  repair  and  purchase  of  instruments  (instruments)   2, 000. 00 

For  purchase  of  professional  works  of  recent  date  on  military  and  civil 

engineering  (library)   494. 32 


Total   0,494.32 

No  official  notification  has  been  received  of  the  appropriation  for  the 
fiscal  year  ending  Jnne  30, 1889. 

The  following  amounts  have  been  assigned  to  me  for  disbursement, 
under  extension,  for  the  month  of  July,  1888,  u  under  public  resolution 
Xo.20:» 

Engineer  depot  at  Willets  Point,  N.  Y. : 

Incidentals,  1889    $250. 00 

Materials,  1889   83  33 

Instruments,  1889    166. 66 

Library,  1889   41.00 


Total   640.99 


Which  will  be  applied  during  the  month  of  July  as  contemplated  by 

law. 

There  will  be  required  for  the  fiscal  year  ending  June  30, 1890,  the 
following,  viz : 

For  incidental  expenses  of  depot,  including  fuel,  lights,  chemicals,  stationery, 
extra-duty  pay  to  soldiers  necessarily  employed  as  artificers,  on  work  in 
addition  to  and  not  strictly  in  the  line  of  their  military  duties,  such  as 
carpenters,  blacksmiths,  draughtsmen,  printers,  bookbinders,  lithographers, 
photographers,  engine  drivers,  wheelwrights,  teamsters,  clerk  hire,  and  for 
materials  to  repair  public  buildings,  machinery,  and  unforeseen  expenses..  $5,000 

For  purchase  of  materials  for  instruction  of  Engineer  troops  in  their  special 
duties  as  sappers,  miners,  for  land  ami  submarine  mines,  pontoniers,  tor- 
pedo drill  and  signaling   l,f>00 

For  purchase  and  repair  of  instruments  to  be  issued  to  officers  of  the  Corps 
of  Engineers  for  use  on  pnblio  works,  surveys,  etc   2, 500 

For  library  of  the  Engineer  School  of  Application  ;  for  purchase  of  profes- 
sional works  of  recent  date  treating  of  military  and  civil  engineering   500 

For  a  small  fire  proof  building  to  contain  the  collection  of  engineering  models 
used  for  illustration  and  instruction   8, 000 


In  all   17,500 

Very  respectfully,  your  obedient  servant, 

W.  R.  King, 
Major  of  Engineers,  in  Charge. 

The  Chief  op  Engineers, 

Um  S.  Army. 


Appendix  A.— Course  op  Winter  Instruction. 

* 

(Printed  Orders  No.  233.) 

Engineer  School  op  Application,  U.  8.  A., 
Pott  of  Willetw  Pointy  Xetc  York  Harbor,  November  8,  1887. 

The  recommendations  of  the  Academic  Staff  for  the  winter  course  of  instruction, 
hsring  been  approved  by  the  Chief  of  Engineers,  are  hereby  anuouuced.  The  course 
•ill  begin  on  December  6,  1887,  and  extend  to  April  29,  1888,  a  period  of  twenty -one 
*eek«. 
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COURSE  FOR  OFFICERS. 

1.  Examinations  by  the  Academic  Staff  will  be  held  at  the  end  of  Jancary  it-: 
April,  and  intermediate  examiuatious,  aa  uear  monthly  as  practicable,  will  be  btld 
by  committees  of  the  Academic  Staff.  Murks  at  examinations  will  be  on  tb*  West 
Point  system,  and  the  committees  will  report  to  the  Commandant  of  the  school  the 
results  of  the  examinations.  As  the  efficiency  of  the  instruction  can  be  mmtk  innts- 
enced  bv  the  instructors,  they  will  keep  themselves  fully  advised  of  the  progress  of 
the  students:  will  give  them  at  any  time  any  needed  aid,  and  when  the  information 
on  special  subjects  is  difficult  to  obtain,  should  -supplement  the  course  by  leetares. 
The  instructors  will  meet  their  classes  weekly,  and  assign  the  lesson*  for  the  follow- 
ing week. 

FIRST  WINTER'S  COURSE. 

2.  The  course  for  Engineer  Officers  spending  their  first  winter  at  the  school,  and 
for  Artillery  Officers,  wul  be  submarine  mining,  nineteen  weeks.  The  Engineer  Of- 
ficers will  have  in  audition  civil  engineering,  two  weeks. 

SUBMARINE  MININO.  iM. 

3.  Nineteen  weeks.  (1)  Parts  I,  II,  III,  Abbot's  Manual  (omitting  Chapter  V). 
and  such  parts  of  the  following  books  as  may  be  designated  by  the  Academic  Staff; 
(2)  Abbot's  Report  on  Submarine  Mining;  (3)  Gray's  Absolute  Measurements:  (4) 
Sehleeman's  Torpedoes.  An  essay  is  to  be  written  between  April  1  and  15,  on  use  of 
explosives  for  demolitions  and  removal  of  wrecks  and  other  obstructions  to  naviga- 
tion by  blasting. 

4.  Books  of  reference :  Kempe's  Electrical  Testing  ;  Murdock's  Notes  on  Electricity 
and  Magnetism ;  Eisslor's  Modern  High  Explosives. 

5.  The  officers  will  be  present  at  the  electrical  laboratory  for  six  hours  daily,  Satur- 
days and  Sundays  excepted,  while  studying  Abbot's  Mannal  and  Report.  Tbey  will 
proceed  to  the  laboratory  at  9  a.  m.  Each  officer  will  make  all  the  electrical  meas- 
urements specified  in  Abbot's  Mauual,  excepting  those  in  which  the  electrometer  is 
used.  Each  measurement  will  be  repeated  six  times  independently,  and  the  rceolte 
will  be  reported  weekly  in  writing  through  the  instructor  to  the  Commandant.  Prac- 
tice will  be  had  in  the  daties  of  the  loading-room  as  tho  officer  in  charge  may  direct. 

CIVIL  EXGIXEERIXG. 

6.  (Two  weeks  after  April  15. )  Such  portions  as  may  be  designated  by  the  Academic 
Staff,  of  Johnsou's  Theory  nnd  Practice  of  Surveying. 


SECOND  WINTER'S  COUR8E. 

7.  Civil  engineering,  five  weeks;  military  engineering,  seven  weeks;  photographs 
four  weeks ;  submarine  mining,  four  weeks. 

CIVIL  EXGIXEERIXQ. 

8.  (Five  weeks.)  Subjects:  (1)  Measurement  of  river  discharge  ;  (2)  improvement 
of  non-tidal  rivers;  (3)  improvement  of  tidal  rivers. 

9.  Text-books:  Vernon  Harconrt's  Rivers  and  Canals;  Scklichting's  Improvement 
of  Non-tidal  Rivers. 

10.  Books  of  reference  :  De  fiauve  ;  Raukine's  Civil  Engineering ;  article  on  hydro- 
mechanics in  Encyclopaedia  Britanuica;  Cotterill's  Applied  Mechanics. 

MILITARY  EXG1XEERINO. 

11.  (Seven  weeks.)  Subjects:  (1)  Modern  guns,  carriages,  and  projectiles;  (2> 
steel,  compound,  wrought  and  cast  iron  armor;  (:i)  modern  ships  of  war  and  sea- 
coast  defenses;  (4)  modern  fortifications,  and  their  attack  and  defense. 

12.  Text-books:  Such  parts  of  the  following  books  as  may  be  designated  by  the 
Academic  Staff:  Woolwich  Text-book  of  Fort  ilicat  ions ;  Maguire's  Attack  and  Defense 
of  Coast  Fortifications;  Fortifications  of  To-day  ;  Iuglis' paper  in  Professional  Papon* 
Royal  Engiueers,  1884,  and  a  lecture  on  armored  defense  in  Ordnance  Notes  No.  151  ; 
Very's  Development  of  Armor ;  Naval  Intelligence  Papers,  June,  1886 ;  Adams'  Spezia 
Experiments,  188b;  Baylay's  Types  of  Modern  Guns  ;  The  Protection  of  Heavy  Guns 
for  Coast  Defeuse,  Sir  A.  Clark. 
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13.  Books  of  reference:  Articles  ou  Port  ideal  ion  and  Gunnery,  Encyclopedia 
Bntannica  ;  Ordnance  Notes,  No.  135,  and  Appendix  ;  Volume  9,  Professional  Papers 
Koyal  Engineers;  Report  Board  on  Fortifications;  Text-books  on  Ciuunery,  MeKinlay. 

MILITARY  PHOTOGRAPHY. 

■ 

14.  (Fonr  weeks.)  Practice  will  be  had  in  the  following  methods:  Negatives  by 
wet  and  dry  processes;  developers  and  iutensiilers ;  silver  printing,  and  finishing 
and  mounting  of  the  prints ;  map  printing;  photolithography,  including  the  nega- 
tive and  trausfer  to  stone  and  printing.  Each  officer  to  submit  12  primed  copies  of 
bi*  map.   Text-books :  Griffin's  Notes  on  Photography. 

SUBMARINE  MINING. 

i">.  (Fonr  weeks.)  An  officer  of  the  second  and  third  winter's  course  will  be  do- 
tailed  weekly  to  report  to  the  instructor  in  submarine  mining,  as  assistant  for  testing 
core  joints  and  instructing  enlisted  men  on  the  torpedo  detail. 

THIRD  WINTER'S  COURSE. 

16.  Civil  engineering,  eleven  weeks ;  military  engineering,  three  weeks ;  submarine 
mining,  four  weeks.  .  • 

CIVIL  ENGINEERING. 

17.  (Eleven  weeks.)  Subjects:  (1)  Measurement  of  river  discharge ;  (2)  improve- 
ment of  non-tidal  rivers;  (3)  improvement  of  tidal  rivers ;  (4)  wave  and  current  ac- 
tion, and  improvement  of  harbors;  (5)  canals ;  (6)  steam  engines  and  pumps.  Such 
parts  of  the  following  text-books  as  may  be  designated  by  the  Academic  Stall*. 

18.  Text -books :  Vernon  Harconrt's  Rivers  and  Canals,  and  ITarbors  and  Docks; 
Schlichting's  Improvements  of  Non-tidal  Rivers  ;  Edward's  Steam-engine. 

19.  Books  of  reference:  De  Banve,  Manuel  de  l'Ingenienr;  Rankinc's  Civil-Engi- 
ucering  and  Steam-engine;  Bixby's  Pointe  de  Grave;  articles  on  hydro-mechanics 
and  steam-engine  in  Encyclopaedia  Britannica;  Cotterill's  Applied  Mechanics;  Jainci- 
*>n  on  Steam-engine;  Steam-boilers,  Wilson  ;  Modern  Steam-engine,  Rose. 

MILITARY  ENGINEERING. 

20.  (Three  weeks.)   Hamley's  Operations  of  War. 

SUBMARINE  MINING. 

21.  (Four  weeks.)   See  paragraph  on  submarine  mining  in  second  winter's  course. 

COURSE  FOR  ENLISTED  MEN. 

INSTRUCTION  OF  ENLISTED  MEN  IN  TORPEDOES. 

22.  Details  will  be  for  one  week,  and  from  the  companies  in  turn,  and  will  consist 
"l  1  sergeant,  1  corporal,  and  12  privates. 

23.  The  details  will  spend  the  regular  fatigue  hours,  Saturdays  and  Sundays  ex- 
ited, at  the  old  instruction  building  for  enlisted  men.  Every  soldier  not  excused 
l»y  orders  will  be  included  on  this  list ;  but  the  roster  will  be  arranged  specially  for 
the  benefit  of  the  recruits.  Their  instruction  will  be  directed  by  the  instructor  iu 
*«hmarine  mining,  who  will  be  assisted  by  the  lieutenant  detailed. 

24.  Instruction  will  comprise  telegraphing  with  the  dial  instrument,  including  the 
"xle  for  action;  the  duties  of  the  loading-room,  and,  so  far  as  practicable,  of  the 
5«oat  service  as  prescribed  in  the  torpedo  manual,  comprising  preparing  the  plugs  of 
the  buoyant  and  ground  torpedoes ;  charging  the  mines  ;  charging  the  cut-oft'  boxes, 
three  methods;  jointing  the  cores  ;  making  turk's  heads  in  the  electrial  cable;  using 
ihe  junction  boxes;  attaching  a  cable  stop  ;  splicing  and  knotting  hemp  rope;  insert- 
ion thimble  in  wire  mooring  rope.  They  will  also  receive  from  the  instructor  in  sub- 
*aarine  mining  or  his  assistant,  daily  lectures  respecting  the  fuses,  explosives,  torpedo 
material  (except  that  of  the  operating-room),  voltaic  batteries,  simple  electrical  te.st- 
'"2,  and  the  use  of  the  portable  apparatus  for  the  electrical  iguition  of  mines.  On 
^tnrday  the  instructor  in  submarine  mining  will  submit  a  report  giving  the  names 
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ami  piotie^r,,  \  <h  t  L,*-  u*r*ai!.  what  verbal  anil  oth«.*T  nasi; 
and  will  g.\e  tue  insula*  iou  o*  tbe  oor»  joinn*  madi  by 
will  ir  supplied. 

'£>.  Twonon-conjuuissioued  othcers  wil]  be  detailed 
|N  iutiug. 

DRILL*. 


*<4t».  Compuuy  <  oiuiijuodt'ih  w  ill  see  that  their  •  otnpante*  art  w*i  crjaw  tt 

the  uiuuuul  of  arm*,  and  that  they  are  prae: i ••».<;  in  gallery  target  pmcuet  xs 
the  weather  is  suitable  in  ewtiinatiny  distance*.    Tut-  bom>  o:  pTMCztcr mm~  m 
drill  wijj  be  ieguLat*>d  a*  may  o*-  ino«t  conv»*i  lent.    One  ooimiair:  an]  mil  » 
v  p.  111.   by  Company  A  on  Wednesday,  by  Company  B  on  Tmrrwis": 
l>auy  <J  on  Friday  of*  eacb  »w  k — recall  being  **ouuded  at  Z.'M>  p 
Ibe  dull  wiJJ  be  attended  by  all  men  exempt  ibe  foregoing 
by  order*. 

company-  RfcCJTA 


'27.  The  >    i.  coin  missioned  officers  of  eacb  company  in  turn  wil_ 
theoretical  instruction.    They  will  be  mccum  d  from 'all  duties  btrr 
tbe  company.    Jt«  <  itat  ions  will  l>e  <oudu< t**l  daily  ( Saturday* anc  ^xxscjto- 
uuder  the  supervision  of  (be  company  commander*.  Company 
i  use  nou-commiM*ioncd  officers  f roiu  recitat  ion*  in  any  *ub>" 
already  piofh lent. 

JfeguJai  classes  wiJJ  be  formed  in  field  fojtifieatkms 
louiering,  infantry  tactics,  tbe  theoretical  and  practical  use  of  xkx 
Each  rc«  it  at  ion  will  be  marked  on  tbe  Went  Point  system,  and  as  * 
week  a  i if t ,  ^bowing  tbe  mark*  of  eacb  non^ommiseioiM 
will  lx-  forwarded  to  tbe  « ommandant. 

20.  A  s<  boo)  tor  soldiers  will  l>e  established,  a*  prescribed  in  the 
Army.  Thin  school  will  be  under  tbe  charge  of  the  post  adjutant.  Session  will  be 
held  between  7 .30  and  p.  m.  on  Tuesday  and  Friday  of  each  week  in  the  upper 
school-room.    Weekly  report*  of  progress  wdl  l>e  rendered. 

'to).  <  'out  pan. v  lei  itat*ou*of  noii  commissionedofficeis  will  beheld  in  one  or  both  of  tbe 
room*  assigned  to  tbe  nost  school  for  children,  at  the  option  of  the  company* 
provided,  however,  thai  such  bourn  are  affected  an  will  not  interfere  witl 
use  of  I  bene  roomn. 

Ml.  '1  lie  following  assign merit  of  instructor*  in  made: 

Military  engineering,  Capt.  E.  Maguire,  Corps  of  Engineers. 

Civil  engineering,  Cupt.  E.  Hergland,  Corp*  of  Engineers. 

riubmariiie  mining,  First  Lieut.  H.  W.  Koessler,  Corp*  of  Engineers. 

Military  photography,  the  buttulion  quartermaster. 

IJy  or.l.  i  of  Major  King: 

8.  W.  ROKSSLKR, 
Firtt  Lieutenant  of  Engineerg,  Pa$t  Adjmtont. 


kwmttn*  H    MROdKAMMK  ok  Study  and  Instruction  for  Summer  S*a>ox. 

[1'rinUil  Orders  No.  35.) 

United  Statks  Enoinkkr  Sch*x>l. 
I'ohI  of  WiUets  Point,  JSVtc  York  Harbor,  April  SO.  L*e\ 
The  fiillowing  prn^i itiiime  of  ntudy  and  instruction  for  the  ensnin^  !»oinmer  season, 
to  comment  s  May  7  ami  end  November  17,  1H88  (twenty-eight  weeks  .  baring  been 
recommended  by  (he  aiademie  stall  and  approved  by  tho  Chief  of  Engineers,  wtII  W 
cui  i  led  into  •  lit  .  |  - 

MILITARY  KNOINF.KRINO. 

1st.  Inatriiution  by  rompany  oluYers  in  the  nomenclature,  dimeusmus,  uni  con- 
uniotlnn  «»t  muderu  Nlegii  batteries  and  saps.  '2d.  A  foil  course  ot "treacle  and  pwoton 
drill.  3d.  ln«tnirUon  hi  military  mining.  4th.  Military  map  making  in  acooniauet 
with  ekintiug  onbmsml  Instruct  ions.    Each  lieuteuant  Who  has  not  aimidy  dow? 
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aud  »ucb  non-commissioned  officers  and  privates  as  may  be  selected  from  each  com- 
pany, will  make  satisfactory  foot  reconnaissances  about  4  miles  long  in  the  vicinity 
of  the  post,  the  maps  thereof  to  bo  submitted  by  company  commanders  to  post  head- 
quarters on  or  before  the  termination  of  the  season. 


The  torpedo  drills  are  separated  into  two  divisions,  viz : 

1.  The  weekly  torpedo  drill,  the  programme  for  which  is  givon  below. 

2.  Planting  a  grand  group  of  torpedoes  as  for  service,  using  an  inert  substance  in 
place  of  the  explosive;  testing  and  operating  the  group;  and  experience  in  the  use 
of  the  electric  light  and  in  the  adjustment  of  its  machinery. 


Weekly  torpedo  drilU. 

These  drills  will  bo  bad  first,  and  continue  until  each  officer  has  had  at  least  two 
weeks'  experience  in  their  supervision — one  week  as  in  charge  of  operations  on  the 
water  and  one  week  as  electrician.  The  weekly  detail  will  consist  of  two  officers, 
two  non-commissioned  officers,  and  twelve  privates.  The  detail  of  officers  will  be 
made  as  far  as  practicable  from  the  artillery  officers  until  the  first  of  July.  The  de- 
tail of  enlisted  men  will  be  taken  from  the  companies  in  turn.  In  the  absence  of 
commissioned  officers  the  assistant  instructor  in  torpedoes  will  be  in  general  charge 
of  the  detail  without  regard  to  rank. 

During  the  fatigue  hours  (except  on  Saturday  and  Sunday)  the  men  will  be  in- 
structed (I)  in  the  duties  of  the  boat  service  connected  with  submarine  mines,  aud 
(•)  in  those  of  the  loading-room ;  occasionally  loaded  mines  will  be  planted  and  fired 
as  in  actual  service. 

The  following  system  will  be  observed  as  closely  as  circumstances  permit: 

1st.  Monday.  Judgment  torpedo  drill.  The  mapping  drill  will  first  be  practiced  ; 
then  the  judgment  firing  drill.  A  few  steamers  or  sailing  vessels  should  be  tracked 
at  every  drill,  and  the  diagrams  will  be  neatly  finished  and  preserved. 

Hi.  Tuesday.  Placing  the  junction  boxes.  This  drill  will  be  simulated  ou  laud 
ontil  the  principles  are  fully  understood  by  every  member  of  the  detail.  It  will  then 
be  executed  on  the  river,  using  the  base  line  between  the  fort  and  engineer  wharf, 
tare  mnst  be  taken,  by  providing  buoy  ropes  of  sufficient  length,  to  avoid  the  loss  of 
anchors. 

3d.  Wednesday.  Planting  a  group  of  mine*.  One  officer  will  act  as  electrician, 
and  the  other  will  command  on  the  steam-launch;  the  former,  on  Monday  or  Tues- 
day, will  set  up  the  apparatus  completely  in  the  mining  casemate,  so  that  every- 
thing shall  be  in  readiness.  All  the  tests  nsed  in  planting  a  grand  group  will  be 
made.  Before  the  officer's  detail  is  relieved,  all  the  apparatus  will  be  removed  lrom 
ibe  mining  casemate,  unless  otherwise  ordered. 

41  h.  Thursday.  Automatic  firing  drill.  This  drill  must  first  be  practiced  at  the 
wharf  in  the  manner  prescribed  in  the  manual.  Subsequently  it  may  be  combined 
with  the  judgment  drill  on  the  river. 

r»th.  Friday.    Planting  a  telf-acting  mine. 

6th.  Daily  instruction  in  rowing  will  be  had  between  morning  fatigue  call  and 
".30  a  m. 

In  weather  unfavorable  for  outdoor  drill  the  detail  will  be  exercised  in  the  duties 
of  the  loading-room,  is  the  shore  duties  pertaining  to  the  boat  service,  and  in  the 
ne  of  the  dial  telegraph,  and  verbal  instruction  will  bo  given  respecting  the  fuzes, 
txplosives,  torpedo  material— except  that  of  the  operating-room— simple  electrical 
lesting,  and  the  practical  use  of  the  ordinary  forms  of  apparatus  for  the  electrioal 
'gnition  of  mines. 

The  officer  in  charge  will  submit  the  plots  of  the  mapping  drills  and  weekly  reports 
giving  the  names  of  the  enlisted  men  ;  what  they  have  been  drilled  in,  and  their  classi- 
twation  as  to  proficiency;  also  personal  reports  from  each  officer  showing  what  he 
baa  accomplished,  with  notes  of  his  tests  and  a  statementof  any  difficulty  encountered 
any  suggestion  he  may  desire  to  make. 

Planting  Grand  Gronp,  etc  — After  a  proper  amount  of  experience  has  been  had  in 
'he  above-mentioned  drills  the  officers  will  be  arranged  in  details,  as  the  post-com- 
trander  may  direct,  for  the  purpose  of  planting  a  grand  group  of  torpedoes,  testing 
tad  operating  the  system,  and  manipulating  the  electric  light — an  inert  substance 
will  be  nsed  instead  of  the  explosive.  The  officers  of  the  detail  will  frequently  inter- 
change datiesso  that  each  one  shall  have  a  fair  amount  of  experience  in  all  tho  details 
»f  the  work.  The  senior  officer  will  be  in  general  charge;  he  will  keep  a  daily  journal  of 
operations,  noting  particularly  any  difficulties  encountered  and  any  suggestions  that 
nay  occur  to  him  at  the  time,  looking  to  the  avoidanceof  similar  difficulties  in  the  future. 
The  gronp  and  electrio  light  being  ready  for  service,  the,  fact  will  be  reported  at  once 
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through  the  instructor  to  the  post-couimander,  who  mny  order  an  exhibition  drill 
illustrating  the  operations  of  the  torpedo  defense  against  an  attempted  passage  of  the 
mines  by  an  enemy's  vessel  under  cover  of  night.  The  group  will  then  be  taken  up 
by  the  same  detail,  and  the  parts  dismantled  and  returned  to  their  proper  places. 

Weekly  reports  of  progress  will  be  rendered  by  tho  senior  officer  of  the  detad,  and 
at  the  conclusion  of  the  work  each  officer  will  submit  a  report  on  the  work  done  by 
him,  mentioning  difficulties  encountered  aud  anv  suggestions  he  may  desire  to  make. 

The  attendance  of  the  officers  will  bo  from  8.30  to  11.30  a.  m.,  and  from  1  to  4  p.  m. 
When  not  actually  eugaged  in  supervision  of  tho  above-named  drills,  they  will  prac- 
tice in  the  Morse  system  of  telegraphy  nutil  messages  are  sent  and  received  with 
facility. 

The  non-commissioned  officers  of  the  battalion  will  also  receive  practice  in  the 
Morse  system  of  telegraphy  at  such  times  as  they  can  be  spared  from  their  other 
dQ  ties. 

CIVIL  ENGINEERING. 

The  following  instrumental  surveys  will  begin  as  soon  as  practicable,  and  officers 
when  detailed  for  this  purpose  will  bo  excused  from  all  other  duties  when  actually 
engaged  in  the  field-work.  Each  lieutenant  who  has  not  already  done  so  will  make 
and  plot  a  careful  instrumental  survey  of  about  one  square  mile  of  ground.  The  work 
will  include  contours  with  a  surveyor's  level.  He  will  bo  assisted  in  the  field-work 
by  details  of  non-commissioned  officers  and  privates  from  his  company.  The  work 
will  be  plotted  on  a  scale  of  W  inches  to  the  mile,  with  contour  planes  10  feet  apart. 
Good  level  bench  marks  should  be  made  and  located  on  the  map,  the  references  beinj; 
given  a  column  of  notes.  The  names  of  the  residents  should  be  recorded.  A  field 
azimnth  of  one  of  the  lines  will  be  determined  astronomically.  The  finished  maps 
will  be  submitted  on  or  before  the  termination  of  the  season. 

A  careful  hydrographic  survey  of  about  one-quarter  (±)  of  a  square  mile,  including 
current  measurements  with  electric  current  meter  and  donblo  floats,  will  be  made,  if 
practicable,  by  the  lieutenants  who  have  not  already  done  so. 

FIELD  ASTRONOMY. 

All  the  lieutenant*  who  have  not  already  completed  the  course,  and  been  excused 
from  further  observations,  will  constitute'  the  observers,  being  called  upon  by  the 
officerin  charge  as  wanted.  In  addition,  whenofflcerof  the  day  (except  on  Sundays), 
the  weather  permitting,  they  will  observe  the  sun  for  time. 

The  following  system  will  govern  the  observations  at  the  observatory.  The  course 
covers  two  seasons— the  first  including  sextant  work,  and  transit  and  zenith  telescope 
work,  with  the  instruments  in  the  east  wing  and  on  the  outer  pier ;  and  the  second 
including  sextant  work,  practice  with  the  new  combined  instruments  in  the  west  wing. 
Officers  wishing  to  use  the  instruments  for  special  observations  or  practice,  must  apply 
for  authority  to  do  so. 

Suitable  blank  forms  will  be  provided,  both  for  observations  and  computation  ;  and 
these  original  records,  after  inspection  by  the  commanding  officer,  will  be  returned  to 
the  officers  as  their  personal  property. 

The  following  allowance  of  time  will  be  made  for  computations:  Three  days  for  a 
set  of  latitude  observations  with  tho  sextant,  for  a  set  of  time  observations  with  the 
transit,  for  the  value  of  a  level  division  or  for  a  micrometer  turn  with  the  zenith 
telescope,  and  ten  days  for  latitude  by  the  zenith  telescope. 

The  following  will  be  the  ordinary  rontineof  observations  with  the  several  instru- 
ments : 

Sextant.— After  becoming  skillful  in  the  use  of  this  instrument  upon  the  sun,  observ- 
ers will  deduce  at  least  one  satisfactory  latitude  by  observing  a  north  and  a  south  star, 
using  the  time  deduced  from  an  east  and  a  west  star— each  based  on  ten  altitudes 
taken  on  the  same  night.  These  observations  for  latitude  and  time  must  be  made  at 
the  observatory,  and  the  time  results  must  be  reported  for  the  Lukens'  chronometer. 
No  other  record  will  be  accepted. 

Transit. — A  satisfactory  set  of  time  observations  will  be  taken  by  each  officer  on  two 
nights,  successive  if  possible,  tho  observer  taking  his  own  time. 

Zenith  Telescope.— Observers  will  first  determine  tho  level  correction  by  daylight, 
using  a  distant  terrestrial  object,  or  at  night  using  a  slow  ciroumpolar  star.  They  will 
then  find  tho  value  of  a  turn  of  the  micrometer  by  observing  Polaris  at  elongation. 
Lastly,  they  will  observe  for  latitude,  until  they  have  obtained  a  satisfactory  deter- 
mination based  on  three  nights'  work  upon  not  less  than  twenty  pairs. 

Astronomical  Azimuth.— Each  officer  serving  his  second  year  will  determine  an  as- 
tronomical azimuth— using  a  large  theodolite  lor  the  purpose. 

Each  officer  shall  receive  instruction  in  the  use  of  the  personal  equation  machiue 
and  chronograph,  and  in  comparison  of  chronometers. 
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MILITARY  PHOTOGRAPHY. 

The  officers'  laboratory  will  be  open  daily  from  1.30  p  m.  until  4  p.  m.  The  build- 
ing,  apparatus,  chemicals,  etc.,  will  bounder  the  charge  of  the  battalion  quartermas- 
ter, whose  duty  it  is  to  furnish  any  desired  assistance,  and  who  will  be  held  responsi- 
ble for  the  judicious  use  of  the  property.  Officers  are  invited  to  avail  themselves  of 
the  advantages  of  the  laboratory,  making  such  arrangements  with  the  officer  in  charge 
as  shall  insure  no  confusion  in  his  official  duties,  or  in  those  of  the  men  under  his  in- 
struction. The  instruction  of  enlisted  men  will  be  restricted  to  one  non-commissioned 
officer  from  each  company,  selected  from  those  having  special  aptitude.  Thev  will 
tie  detailed  singly  for  oue  week  at  a  time,  and  will  receive  such  instruction  as,  in  the 
judgment  of  the  officer  in  charge,  is  best  suited  to  perfect  their  knowledge  of  the 
•subject. 

By  order  of  Major  King. 

J.  G.  Warren, 
First  Lieutenant  of  Engineers,  Post  Adjutant 


Appendix  C  ^-Assignments  to  Charge  op  Departments  op  Instruction. 

[Printed  Orders  No.  90.] 

United  States  Engineer  8chool, 
Post  of  Willets  Point,  AT.  T.  Harbor,  April  24,  1888. 

The  following  assignments  to  the  charge  of  Departments  of  Instruction  are  an- 
nounced: 

Military  Engineering,  the  captains  in  turn,  excepting  the  instructor  in  torpedoes. 

Astronomy,  Capt.  Edward  Maguire. 

Civil  engineering,  Capt.  Erio  Bergland. 

Torpedoes,  Capt.  8.  W.  Roossler. 

Military  Photography,  First  Lieut.  Irving  Hale. 

At  the  close  of  the  season  each  officer  will  submit  a  report  upon  the  work  done  in 
bis  department,  with  any  recommendations  he  may  desire  to  make.  Weekly  reports 
of  progress  will  be  rendered. 

I.  Infantry  Drills  (school  of  the  company)  will  be  had  on  Monday,  Wednesday,  and 
Friday  of  each  week  from  May  7  unt  il  July  15,  from  10.30  to  11.30  a.  m.  Recall  from 
fatigue  will  be  sounded  at  10  a.  m.  for  this  purpose.  Battalion  drills  will  be  had  at 
each  times  as  the  post  commander  may  order. 

Excepting  the  nou-commissioned  staff,  band  and  field  music,  provost  sergeant, 
police  sergeant,  school  teacher  during  sessions  of  the  school,  mail-carrier  and  ambu- 
lance driver,  telegraph  operator,  one  post  baker,  one  stable  orderly,  two  cooks  and  one 
barrack  orderly  from  each  company  (the  barrack  orderly  to  be,  if  practicable,  from 
among  those  who  are  sick  in  quarters) ;  nothing  in  existing  orders  snail  be  construed 
as  excasing  any  soldier  whether  on  extra  or  daily  duty  from  attending  these  drills. 

II.  Drills  in  Military  Engineering  will  be  had  daily,  8aturdays  and  8undays  ex- 
cepted, during  the  months  of  August,  September,  and  October. 

The  companies  will  be  consolidated  as  one  company  under  the  command  of  officers 
detailed  from  these  headquarters;  unless  so  detailed  officers  will  not  be  required  to  at- 
tend. The  captains  of  companies,  excepting  the  instructor  in  torpedoes,  will  be  de- 
tailed in  turn  to  supervise  these  drills.  The  drills  will  commence  at  1  p.  m.  and  con- 
tinue until  4  p.  m.,  or  until  the  completion  of  the  particular  work  laid  out  for  the 
day. 

The  mouths  of  August  and  September  will  be  devoted  to  ponton  exercises.  Au- 
jirast  will  be  mainly  devoted  to  drills  on  land,  including  building  trestle  bridges,  load- 
ing the  wagons,  and  patting  together  the  canvas  ponton  boats.  September  will  be 
devoted  to  drills  on  the  water,  including  the  construction  of  bridges  and  boat  maneu- 
vers. October  will  be  devoted  to  instruction  and  practice  in  field  fortifications,  sap- 
ling, and  military  mining. 

Extra  and  daily  duty  men,  with  the  exceptions  heretofore  noted  for  infantry  drills, 
will  be  required  to  attend  an  average  of  at  least  one  drill  per  week  on  military  en- 
gineering, and  officers  having  charge  of  extra  and  daily  duty  men  will  send  to  the 
companies  timely  lists  of  those  who  are  not  to  attend  each  day. 

III.  Surveys  and  reconnaissances  as  required  by  Orders  No.  85,  current  series,  will  be 
made  if  practicable  during  the  months  of  May,  June,  and  July. 

IV.  The  months  of  May  aud  June  having  been  designated  as  the  target  practice 
*ea«on,  practice  will  commonce  on  May  1. 

V.  Beginning  May  1,  dress  parades  will  be  had  daily,  Saturdays  and  Sundays  ex- 
repted.    First  call  will  be  sounded  half  an  hour  before  sunset. 
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VI.  The  following  are  excused  lioin  dross  parades:  Police  sergeant;  provost  ser- 
geant ;  2  cooks  and  1  barrack  orderly  for  each  company ;  2  post  bakers ;  torpedo,  de- 
pot, aud  photographic  sergeants  ;  mail-carrier;  1  post  clerk;  1  stable  orderly. 

The  following  are  excused  from  Sunday  morning  inspection:  Police  sergeant;  2 
cooks  and  1  barrack  orderly  in  each  company ;  driver  ofico-cart ;  mail-carrier;  I  stable 
orderly  ;  telegraph  operator ;  2  post  bakers. 

VII.  Company  recitations  will  be  discontinued  after  the  first  proximo. 

VIII.  On  and  after  the  30*h  iiiHtant,  all  formations  under  arms  will  be  in  full  dress, 
Without  blanket  bags,  canteens  and  haversacks,  excepting  at  infantry  drills,  at  which 
undress  with  forage  caps  will  be  worn. 

IX.  On  and  after  the  30th  instant,  the  triangular  bayonet  will  be  substituted  for 
the  trowel  bayonet. 

By  order  of  Major  King. 

J.  G.  Warren, 
First  Lieutenant  of  Engineen,  Pott  Adjutant. 


Appendix  D.— Reports  of  Captain  B.  W.  Koksslkr,  Corps  of  Engineers. 

(10 

Willets  Point,  New  York  Harbor,  July  12,  1888. 

Sir:  I  have  the  honor  to  submit  the  following  report  on  the  torpedo  department 
for  the  year  ending  Juno  31),  1888: 

The  work  of  the  year  consisted  mainly  in  carrying  out  the  programme  of  study  and 
instruction  as  annouuced  iu  post  orders,  viz,  out-door  drills  and  exercises  on  the 
water  during  the  summer  season,  and  in-door  work,  theoret  ical  and  laboratory  studies 
during  the  winter  season.  In  addition,  two  graud  groups  of  torpedoes  without  ex- 
plosive charges  have  been  planted,  partly  for  experimental,  and  partly  for  drill  pur- 
poses. Their  performances,  which  have  not  been  entirely  successful,  have  been  sub- 
jected to  as  close  an  analysis  as  the  data  would  permit. 

FIRST  ORAM)  GROUP. 

This  group  was  planted  in  October  and  November,  1887,  under  the  immediate  direc- 
tion of  Captain  Knight,  and  was  raised  in  May,  1888,  after  an  endurance  test  of  about 
six  months.  It  consisted  of  five  groups  of  three  mines  each,  and  two  groups  of  two 
mines  each.  Two  torpedoes  were  ground  mines  of  the  latest  pattern ;  the  remainder 
were  buoyant  mines  with  galvanized  steel  rases.  The  explosive  and  charge-bag  were 
omitted.  Circuit  regulator  plugs  were  used  iu  all  the  mines,  but  with  magnets  re- 
moved from  some  of  them.  Day's  kerite  cable,  multiple  and  single,  was  used  through- 
out. The  former  (drum  D)  has  been  submerged  since  1881,  and  frequently  applied  to 
experimental  and  drill  work  since. 

All  work  required  in  connection  with  the  group  was  done  by  picked  men,  and  spe- 
cial care  was  taken  to  insure  good  workmanship. 

During  the  winter  season,  from  the  begiuniug  of  December  to  the  end  of  April,  the 
mines  were  tested,  when  practicable,  every  working  day  of  the  week  by  the  officer  of 
the  weekly  detail,  or  by  one  of  the  officers  taking  the  "winter's  course.  Both  the  re- 
sistance test  and  sea-cell  test  were  applied.  The  results  of  the  resistance  tests  are 
tabulated,  giving  for  each  week  the  average  of  all  the  tests  made  during  that  week. 

During  the  raising  of  the  mines,  after  the  switch-box  had  been  raised  and  cut  out, 
the  mine  cables  were  successively  connected  with  the  cable  leading  back  to  the  grand 
junction-box  and  the  resistances  of  the  mines  determined  separately.  From  these  it 
was  easy  to  calculate  what  the  resistance  of  each  group  should  have  been  if  there 
were  no  leak  in  and  around  the  mine  switch.  The  last  line  in  above  table  gives  the 
resistances  of  the  groups  so  calculated. 

The  tests  of  November  21  exhibit  the  condition  of  the  group  just  after  planting. 
They  show  that  all  the  mines  were  serviceable,  and  the  mine  resistance  nearly  normal, 
excepting  that  of  triple  group  No.  7,  whose  resistance  was  1,090  ohms. 

Assuming  500  ohms  as  the  lowest  limit  to  which  the  resistance  of  a  triple  group 
may  safely  fall  in  main-lino  firing,  the  tests  show  that  within  four  weeks  after  plant- 
ing, two  triple  groups  had  become  unserviceable ;  that  a  third  group  failed  within 
six  weeks,  and  a  fourth  within  nine  weeks,  and  a  fifth  within  about  seventeen  weeks, 
leaving  only  two  groups  out  of  the  original  seven  in  proper  condition  for  main-line 
firing.  The  failures  were  due  mainly  to  (1 )  leakage  through  the  gland  stuffing-boxes 
into  the  fuze-can  and  into  the  chambers  of  the  miue  switch,  and  (2)  to  injury  to  the 
cable  insulation.    Lieutenant  Pope,  who  personally  superintended  the  raising  and 
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dismantling  of  the  group,  reports  that  "considerable  leakage  was  shown,  both  in  the 
cat-off  bones  and  in  the  pings,  the  fuze-cans  in  three  of  the  mines  containing  water, 
one  nearly  full.  In  some  cases  tho  "  A"  wire  had  the  insulation  twisted  off  near  the 
rubber  packing.  The  leakage  appearei  to  bavo  taken  place  along  tho  wire  and  not 
l»y  the  screw-threads  of  the  glana."  The  failure  of  groups  1, 4,  and  7,  so  far  as  their 
resistances  were  brought  below  the  500-obm  limit,  was  due  to  leakage  in  and  around 
the  mine  switches.  Group  1,  at  last  teat  in  April,  gave  a  resistance  of  208  ohms ;  the 
calculated  resistance  of  tho  group  with  the  switch-box  cut  out  was  1,490  ohms.  Group 
4, at  last  test  iu  April, gave  only  18  ohms  resistance;  with  switch-box  out  the  resist- 
ance was  2,054.  The  group  consisted  of  only  two  miues,  so  that  the  resistance  would 
bave  been  nearly  normal  but  for  the  faults  in  the  switch-box.  Group  7  gave  a  resist- 
ance of  51  ohms  with  switch-box  in  circuit,  and  a  resistance  of  683  ohms  with  switch 
and  its  faults  removed.  The  failure  of  the  remaining  two  defective  groups  is  attrib- 
utable largely  to  leakage  into  the  fuze-can  and  injury  to  cable  insulation.  As  to 
the  injury  to  the  cable  insulation,  Lieutenant  Pope  reports  that  "the  armor  of  the 
single-conductor  cable  was  found  to  have  been  badly  twisted,  in  every  case  immedi- 
ately below  where  it  was  lashed  to  the  bales,  and  in  somo  cases  the  insulation  of  the 
cores  ininred.  In  one  case,  that  of  a  ground  mine,  the  armor  was  entirely  divided, 
evidently  by  corrosion  due  to  some  local  cause,  and  the  core  separated.  Thisdamago 
was  iu  the  cable  leading  from  the  grand  jnnction-box  and  within  2  feet  of  the  mine, 
where  the  cable  could  not  have  been  subjected  to  considerable  motion  or  strain." 

The  sea-cell  teats  were  always  made  in  connection  with  the  resistance  tests,  and 
much  thought  and  study  were  given  to  them  at  first  with  the  view  of  determining 
from  their  indications  tho  probable  cause  or  causes  of  tho  failure  of  the  mines.  Ow- 
ing, however,  to  the  disparity  of  the  indications  nodetiuito  conclusions  could  be  drawn, 
and  the  testa  came  to  be  regarded  by  all  who  made  them  as  of  doubtful  value.  In  tho 
drill*  so  far  carried  out  this  season  the  sea-cell  tests  have  not  been  applied,  the  resis- 
tance tests  being  accepted  as  the  only  safe  guide. 

The  galvanized  steel  cases  were  found  practically  free  from  rust  after  their  six  months' 
exposure  to  the  action  of  sea- water. 

SECOND  GRAND  GROU1*. 

The  group  was  planted  in  June  under  the  immediate  supervision  of  the  artillery 
office™  (Lieutenants  Pope,  Ridgway,  and  Parker).  Each  officer  having  had  one  week's 
preliminary  experience  in  charge  of  tho  boat  parties  and  one  week's  experience  as 
electrician.  The  mines  were  all  arranged  for  both  judgment  and  automatic  firing. 
A  100-ponnd  mixture  of  sand  and  sawdust  was  used  in  place  of  the  regular  charge 
of  dynamite.  The  multiple  cable  was  that  used  in  the  winter  group.  The  single- 
conductor  cable  was  taken  from  a  drum  of  tho  Silvertown  purchase  of  1874,  which 
bad  given  an  insulation  resistance  of  over  three  megohms  per  mile  at  75°  F.,  after 
two  weeks'  submersion.  The  followiug  are  tho  principal  points  of  our  experience  with 
the  group : 

Considerable  care  had  to  be  taken  iu  putting  together  the  circuit  closer  as  the  ball 
il  liabJe  to  stick  fast  in  some  positions  of  the  plug  if  the  adjustment  is  not  made  with 
accuracy. 

Muchdifficulty  was  experienced  in  adjusting  the  magnet  of  the  circuit  regulator. 
The  adjustment  is  so  extremely  delicate  that  the  slightest  turn  of  the  screw  which 
regulates  the  pressure  of  the  spring  against  the  maguet  may  make  the  pressure  too 
heavy  or  too  light.  In  the  case  of  one  regulator,  adjusted  to  work  well  one  day,  the  v 
maguet  proved  to  be  out  of  adjustment  the  followiug  day.  A  modification  of  this 
mechanism  to  make  it  easier  and  more  certain  of  adjustment  is  necessary  to  insure  its 
success  in  the  hands  of  an  officer  of  average  experience. 

The  fault  of  the  nntwisting  of  the  armor  of  the  cable  below  where  it  is  lashed  to  the 
bales  of  the  torpedo  was  shown  in  this  group,  although  some  of  tho»mines  remained 
in  position  only  one  week.  The  fault  does  not  appear  to  be  due  to  chafing,  but  to  the 
motion  of  the  mine.  In  the  grand  group  now  being  planted  the  effect  of  a  wrapping 
«f  marlin  or  iron  wire  applied  to  the  cablo  to  a  point  from  3  to  5  feet  below  the  moor- 
ing ring  will  be  investigated.  Two  wrappings  of  armor  wire  in  opposite  directions 
would  doubtless  be  the  best  solution  to  the  difficulty. 

The  presence  of  moisture  in  one  of  the  mines  was  found  to  have  a  marked  influence 
on  the  mine  resistance,  reducing  the  latter  to  nearly  one-half  its  normal  value.  The 
•lifficnlty  was  removed  by  dismantling  the  torpedo  and  drying  all  its  parts.  It  is  sup- 
posed that  the  charge  and  charge-bag,  when  moist,  are  semi-conducting,  and  thus 
constitute  a  shunt  circuit  between  the  zinc  plate  of  the  regulator  aud  the  metal  of  the 
torpedo  case.  It  would  be  of  value  to  know  the  behavior  of  a  dynamite  charge  under 
similar  conditions. 

Owing  to  the  close  f}t  of  the  mine  switch  betweeu  tho  Turk's  heads  in  the  tripplo 
jouction-box,  there  is  danger,  when  the  switch-box  is  placed  in  position,  of  injuring 
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the  insulation  of  the  wires  by  bending  the  latter  sharply  at  the  glauds.  An  enlarge- 
tnent  of  the  interior  space  of  the  junction-box  or  a  reduction  in  the  size  of  the  switch- 
box  is  desirable. 

The  mine  switch,  when  loaded  with  the  service  cat-off,  containing  four  grains  of 
fulminate,  has  not  given  satisfactory  results,  earth  being  frequently  made  through 
the  box.  A  number  of  trials  has  been  made  with  the  mechanical' cut-off  faze  do- 
scribed  in  Abbot's  Manual,  and  in  each  instance  with  perfect  success. 

I  desire  here  to  invite  special  attention  to  a  few  points  in  the  present  organization 
of  the  torpedo  department  which,  in  my  opinion,  are  open  to  grave  objections. 

The  organization  is  given  in  Abbot's  New  Torpedo  Manual,  as  follows,  page  99  tt 

"  Upon  the  approach  of  hostilities,  officers  of  engineers  will  be  selected  to  direct 
the  planting  and  operating  of  the  submarine  defcnseaat  the  channels  to  be  obstructed." 

II  They  will  be  provided  with  specific  orders  and  plans  showing  the  number  and 
location  of  the  mines,  and  will  make  requisition  upon  the  Battalion  of  Engineers  aad 
the  Engineer  Depot  for  instructed  enlisted  men  and  the  needful  material." 

•  •  •  •  •  >  • 


DUTIES  OF  THE  COMMANDING  ENGINEER. 

"  His  requisitions  will  first  demand  the  attention  of  the  commanding  engineer ;  but 
before  they  can  be  drawn  up  correctly  he  must  settle  one  matter  which  has  been 
left  undecided  in  the  approved  local  projects  of  the  Board  of  Engineers,"  viz :  "The 
locus  of  the  circuit  regulators,"  whether  they  should  be  placed  in  the  torpedoes 
themselves  or  in  separate  buoys  planted  some  50  or  100  feet  in  rear  of  the  torpedoes 
proper  for  the  purpose  of  baffling  the  enemy's  defensive  outriggers.  The  manual 
then  mentions  some  of  the  conditions  that  would  enter  in  a  decision  of  this  question, 
and  proceeds : 

11  It  will  be  for  the  officer,  after  considering  the  conditions  of  his  special  problem, 
to  decide  what  proportion,  if  any,  of  his  mines  shall  be  planted  with  detached  cir- 
cuit regulators,  for  which  provision  has  been  made  in  planning  the  details  of  the  sys- 
tem."  •    •  • 

"In  one  contingency,  not  nulikely  to  occur,  a  radical  modification  may  be  neces- 
sary in  the  projects  of  the  Board  of*Engineers,  and  hence  in  the  requisitions  for  ma- 
terial, viz,  when  from  deterioration  in  store  the  supply  of  insulated  cables  is  insuf- 
ficient for  the  demand."   •    •  • 

Pint.  The  officer  who  will  be  charged  with  the  torpedo  defense  of  a  harbor  aod  lie 
held  responsible  for  its  success  is  not  designated  until  the  approach  of  hostilities. 

The  torpedo  service  is  technical  in  its  requirements  and  a  working  familiarity  with 
all  its  details  is  necessary  to  insure  success.  The  detail  of  an  officer  for  this  duty  will 
be  made  from  among  thoso  who  have  taken  the  torpedo  course  atWillets  Point,  per- 
haps many  years  before.  Being  engaged  in  the  interim  in  other  duties  he  will  have 
forgotten  much  that  he  has  learued,  and  at  the  time  of  his  selections  will  in  all  prob- 
ability not  have  a  working  knowledge  of  the  system,  and  this  I  do  not  believe  he  can 
acquire  in  the  short  time  given  him.  Why  should  his  problem  and  the  fact  of  his 
selection  be  withheld  from  him  until  the  last  moment?  Why  should  not  the  selec- 
tion be  made  years  in  advance,  so  that  the  officer  may  have  the  important  advan- 
tages of  time  and  careful  preparation  for  his  work? 

Second.  The  officer  is  required  to  decide  the  question  of  the  locus  of  the  circnit 
regulator. 

The  conditions  which  enter  into  a  decision  of  this  question  can  be  determined  in 
time  of  peace,  as  well  as  in  war.  The  matter  should  therefore  be  definitely  settled 
in  peace  time  or  left  out  of  consideration  altogether. 

Third.  The  officer  himself  is  required  to  make  up  the  list  of  material  required  for 
bis  harbor. 

Many  objections  could  be  urged  against  this  provision,  but  I  need  mention  only  one, 
viz  :  There  is  no  necessity  for  postponing  the  preparation  of  this  list  till  the  outbreak 
of  hostilities,  because  it  can  be  done  just  as  well  in  time  of  peace.  The  torpedo  officer 
should  be  required  to  plant  and  to  operate,  and  not  to  provide.  The  latter  doty  do  • 
volves  particularly  npon  the  commanding  officer  of  the  engineer  depot. 

A  modification  of  the  organization  upon  the  following  basis  is  suggested  as  in  the 
direction  of  a  better  state  of  preparedness  for  actual  war  servico : 

I.  The  plans  of  the  torpedo  defense  to  be  prepared  by  the  Board  of  Engineers  iu 
sufficient  detail  to  permit  the  preparation  of  a  complete  list  of  material. 

II.  A  copy  of  the  Board's  plan  should  be  furnished  to  the  commanding  officer  of  the 
engineer  depot,  whose  duty  it  would  then  be  to  prepare  the  list  of  material  required 
and  to  provide,  as  far  as  the  appropriations  would  allow,  the  articles  which  do  not 
deteriorate  in  store,  and  especially  all  articles  of  special  manufacture  which  can  not 
be  readily  bought  in  open  market.    The  lists  of  material  for  each  harbor  should  be 
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jM'parate,  and  in  a  parallel  column  to  the  amount  required  should  be  placed  the  amount 
ou  hand,  and  in  a  third  column  could  be  placed  the  amount  yet  to  be  provided.  These 
lists  could  easily  be  revised  from  time  to  time,  as  new  purchases  are  made  or  material 
expended.  The  exact  condition  of  the  supplies  for  each  harbor  would  be  ascertainable 
at  a  glance.  Tho  operations  of  the  engineer  depot  would  thus  become,  in  a  measure, 
independent  of  persons,  and  a  change  in  tho  commanding  officer  could  be  made  even 
during  the  period  of  the  most  active  war  preparations  without  detriment  to  the  serv- 
ice. The  duty  of  the  commanding  officer  of  the  engineer  depot  should  begin  with 
the  preparation  of  the  lists  of  material  required  for  each  harbor  and  end  with  the  de- 
livery of  the  material  at  the  harbor  in  question.  The  duties  of  the  officer  selected  to 
conduct  the  defense  would  commence  with  the  receipt  of  the  material  at  his  station. 

III.  Each  important  harbor  should  have  at  all  times  its  officer  for  the  torpedo  de- 
fense. His  selection  need  not  be  made  public,  if  it  be  deemed  impolitio  to  do  so.  He 
would  be  informed  that  in  the  event  of  a  war  within  a  certain  period,  say  five  years, 
be  would  be  depended  on  to  conduct  the  torpedo  defense.  Copies  of  the  plans  of  the 
Board  and  of  the  lists  of  material  prepared  by  tho  commanding  officer  of  the  engineer 
depot  would  be  furnished  him,  and  he  would  be  kept  informed,  from  time  to  time,  of 
any  changes  therein.  He  should  bo  informed  as  fully  as  possible  of  the  condition  of 
the  material  in  store.  Ho  would  bo  given  facilities  for  studying  all  the  details  of  the 
localities,  channels,  currents,  etc.,  in  which  he  would  be  required  to  operate.  This 
could  be  done  in  addition  to  and  without  materially  interfering  with  his  other  duties. 
He  would  thus  acquire  a  thorough  familiarity  with  his  duties,  and  upon  the  outbreak 
of  war,  on  the  receipt  of  orders  to  actively  defend  his  harbor,  he  would  approach  the 
problem  with  the  conciousness  of  being  master  of  it  in  all  its  details  and  or  nis  ability 
to  make  the  most  effective  use  of  the  material  supplied  to  him.  Every  difficulty  that 
i«  likely  to  arise  will  have  been  considered  and  provided  for,  and  every  provision 
made  to  insure  dispatch,  regularity,  and  precision  in  tho  operations  of  the  defense. 
Very  respectfully,  your  obedient  servant, 

S.  W.  Roessler, 

Captain  of  Engineers. 

The  Post  Adjutant. 


Table  of  resistances  (in  ohms)  of  the  mines  of  Experimental  Grand  Group  as  determined 

hy  the  winter  tests. 


"The  value  given  for  each  week  i«  the  mean  of  the  daily  teat*  of  that  week.    Group*  1  and  4  have 

only  two  mines  each.  1 
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11 

983 

36 

1,357 

1, 342 

79 

438 

9.4 

818 

45 

1,385 

1,364 

224 

580 

22 

919 

62 

1,387 

1, 349 

338 

43 1 

47 

675 

139 

1,376 

1,376 

242 

471 

14 

477 

47 

1,390 

1,390 

97 

470 

20 

115 

20 

1, 360 

1,360 

70 

414 

18 

120 

23 

1,370 

1, 246 

81 

•^.<jj3c««<.fgnmpwMl  iwiteh-bo 

238 

a 

135 

18 

1,068 

1,353 

51 

t cut  out 

1,490 

30 

211 

2,054 
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Torpedo  Department. 
WilleU  Point,  New  York  Harbor,  Julg  16, 1*8. 

Sir:  I  have  the  honor  to  report  the  following  tests  of  Henley's  ozokerite  multiple 
cable,  purchase  of  1883. 
The  purchase  included  9  miles  of  cable,  or  18  drums. 

One  drum  has  been  used  in  drills  and  experiments ;  the  remaining  17  are  stored  iD 
casemate  No.  2. 

The  records  do  not  show  that  any  previous  tests  of  them  have  been  made. 

For  convenience  in  making  and  recording  the  tests,  the  drums  in  the  casemate  bare 
liern  numbered  from  1  to  17.  To  facilitate  an  inspection  of  the  cables  the  number  of 
each  drum  and  its  tests  have  been  recorded  on  a  small  piece  of  board  nailed  to  the 
drum. 

At  the  beginning  of  the  tests,  the  nsnal  method  with  Thomson's  reflecting  galvanom- 
eter being  fonnd  inapplicable,  it  was  discovered,  in  attempting  to  number  the  op- 
posite ends  of  the  cores  for  the  purpose  of  applying  the  fault  test,  that  the  resistance 
of  the  insulation  between  the  cores,  wet  or  dry,  was  so  low  as  to  give  an  appreciable 
deflection  on  the  service  detector.  The  tests  were  therefore  made  without  placing 
the  cables  in  the  tanks.  The  method  used  was  that  of  measuring  the  resistance  of  a 
conductor  with  a  bridge  rheostat  and  Sieman's  galvanometer  for  balancing.  Batten 
used,  tt-cell  Leclancho  testing  battery.  One  of  the  cores  was  taken  at  random,  and 
the  resistances  between  it  and  others  were  successively  measured.  Both  ends  of  each 
drum  were  uncovered  and  the  cores  separated  so  as  to  avoid  contact  betweeu  the 


1. — Core*  num- 
bered and  tagged  from 
1  to  7.   On*  lead  was  . 
attached  to  core  1  and") 
the  other  to  cores  2  to 
7  in  sueceaaion. 


Insulation  re- 
sistance, be- 
tween cores 
(dry). 


(. :  r-ii  to  the  other  end 
of  the  cable,  the  cores- 
being  numbered  to  cor 
respond  with  the  num 


Drum  1  (continued). — 
One  lead  then  attachod 
to  core  land  the  other 
lead  to  cores  2  to  7  in 
succession  at  the  other 
end  of  cable. 


2.— Outer 


of 


3.— Outer  end  of 
cable. 


Drum  4  — Inner  end  of 


Between— 
1  and  2 
1  and  3 
1  and  4 
1  ami  5 
1  and  6 
1  and  7 

1  and  2 
1  and  3 
1  and  4 
1  and  5 
t  and  6 
1  and  7 

1  and  2 
1  and  3 
1  and  4 
land  5 
lands 
land  7 

1  and  2 
1  and  3 
1  and  4 
1  and  5 
1  and  6 
land? 


1  and  2 
I  and  3 
1  and  4 
1  and  .*> 
1  and  6 
1  and  7 

1  and  2 
I  and  3 
1  and  4 
1  and  5 
1  and  6 
1  and  7 


Drum  5.— Outer  end  of 


(    1  and  2 
1  and  3 


1  and  4 

1  and  6 

]  and  6 
1 1  1  and  7 


Insulation  re 
sistanre  be- 
tween cores 
(dry). 


1  and  2  

1  nnd  3  

1  and  4  

1  and  5  

I  and  6  

1  and  7  


1  and  2 
1  and  3 
land  4. 
land  5. 
1  and  6. 
1  and  7. 


1  and  2. 
1  and  3 . 
land  4. 
1  and  5 . 
1  and  6. 
1  and  7. 

1  and  2 . 
1  and  3. 
1  and  4. 
1  and  5. 
land  6. 
land  7. 


1  and  2  

1  and  3  

1  and  4  

1  and  5  

1  and  6*  

land  7  ... 


t\i 

M 

m 

7* 

77* 
7** 

HI 

64 
'I 

€ 
K 

I 

« 

S 

: 
I 


1  and  2*. 
land  » 
lan44.. 
land  5 
land  6.. 
land"., 


1 

lond3 
1  and  4 
1  and  5 
1  and  6 
land  7. 
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Dram  13  


14. 


l>runi  15  





am  hit  ion  le 
t*iHtaii(  c  be- 
tween eort'M 


Ii<  I  term— 
2an»lG*.... 

2  and  I  

2  and  II  

2  un«l  4  

2  and  .»  

3  ami  7  

2  and  1*.... 

2  and  II  

2  ami  4  

2  and  5  

2  and  0  

2  and  7  

2  and  I*... 

2  and  3  

2  and  4  

2  and  5  

2  and  6  

8  ami  7  


<  (lllll.V 


770 
710 
700 
7K0 
730 

810 
fii>0 
f>30 
570 
MO 
500 

1,100 
740 

650 
690 
710 
700 


!).  (*(  riptinii. 


luHi'ilatiun  re  j 

HlHtaiK*'  lu> 

tweeti  toreH 
(dry.) 


Drum  10 


1 


Drum  17   s 


Vtfixceen — 

1  nnd  2*  

1  and  3  

1  and  4  

1  and  5  

1  ami  6  

I  and  7..... 

t  ami  2  ... 

1  and  3  

1  and  4  

I  and  5  

1  ami  0  

1  and  7.... 


(Him*. 


770 
1,070 
740 
030 
7Hj 

1,250 
1.260 
1,290 
1.SQQ 
1,240 
1,330 


•Center  core. 

It  is  recommended  that  t-ho  above  lot  of  cable  bo  submitted  to  the  action  of  an 
iuspector. 

Very  respectfully,  your  obedient  servant, 

S.  W.  Roesslkr, 
Captain  of  Engineers. 

Tujs  Post  Adjutant. 


(3.) 

Willkts  Point,  Nkw  Yokk  Harbor, 

July  17,  U 

Sir:  I  have  the  honor  to  submit  the  following  list  of  cables  whose  insulatiou  re- 
nitances  have  fallen  below  one-tenth  of  a  megohm  per  mile  at  7."j°  Fahr.  It  is  rec- 
ommended that  they  be  submitted  to  the  action  of  an  inspector. 

Ten  drums  or  5  miles  Silvertown  multiple,  purchase  of  1874.  Drum  numbers  and 
U*ts  are  as  follows : 

Drum  No.  893 :  Date  of  test,  October  25,  1877 ;  observer,  General  Abbot.  Raug 
Bombers  freely,  i.  e.,  totally  bad. 

Dram  No.  904:  Date  of  test,  October  25,  1877;  observer,  General  Abbot.  Rang 
Wl  freely. 

Dram  No.  965:  Date  of  test,  October  29,  188(5;  observer,  Lieutenant  Hale.  Hi  gh- 
at resistance  of  any  core,  3,060  ohms  per  mile ;  lowest,  780  ohms. 

Dram  No.  985:  Date  of  test,  December  21,  1877 ;  observer,  General  Abbot  .  Defects 
42°  with  all  cores  on.    No  wetting  since  October  26,  1877. 

Dram  No.  1024 :  Date  of  test,  August  2,  1876 ;  observer,  General  Abbot.  Resist- 
ance of  cores  from  9,000  to  30,000  ohms. 

Dram  No.  1025:  Date  of  test,  October  30,  1875  ;  observer,  General  Abbot.  Insula- 
tion resistance  varied  from  .05  to  .11  megohms. 

Dram  No.  1026:  Date  of  test,  Juno  2,  1*86;  observer,  Lieutenant  Langfitt.  Insu- 
lation resistance  of  cores  per  mile  at  75°  Fahr.,  7,212  to  12,f>88  ohms. 

Dram  No.  1035:  Date  of  test,  November  9,  1884) ;  observer,  Lieutenant  Halo.  Iusu- 
Ution  resistance  per  milo  at  75°  varied  from  20  to  325  ohms. 

Dram  No.  1043 :  Date  of  test,  August  2,  1876 ;  observer,  General  Abbot.  Resist- 
ance (mean)  of  cores,  about  3,000  ohms. 

Dram  number  washed  off:  Date  of  test,  not  known;  observer,  Captain  Knight. 
Highest  resistance  of  any  core,  2,240  ohms. 
Henley  ozonite,  purchase  of  1883.    One  drum  or  one-half  mile. 
Ko.  18:  Insnlation  resistance  so  low  as  to  give  a  sensible  deflection  ou  service  do- 


Fonr  drums  or  8  miles  Silvertown  single  conductor  cable,  purchase  of  1871.  Drum 
[lumbers  and  tests  are  as  follows: 

Drum  No.  151 :  Date  of  test,  April  24,  1888 ;  observer,  Captain  Roesslcr.  Insula- 
istanco  (rough),  5,540  ohms, 

ISNG  b8  24 
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Drum  No.  153:  Data  of  test,  April  26,  1888;  observer,  Captain  Roessler.  Instda 
tion  resistance,  31,:i;58  ohnis  at  41°  Fahr. 

Drum  No.  164 :  Date  or  test,  November  9,  1886;  observer,  Lieutenant  Hale.  Insa- 
lut  ion  resistauce,  D,f»00  ohms  per  milo  at  75°  Fahr. 

Drum  No.  192:  Date  of  teat,  October  20,  1877;  observer,  General  Abbot.  Insnla- 
t  ion  resist  ance,  0,000  ohms. 

Siemcn's  single  conductor,  sample  mile,  one  drum,  purchase  of  1874 :  Date  of  test, 
October  19,  1874;  observer,  General  Abbot.    Insulation  resistance,  11,422  ohm*. 

To  the  above  list  should  be  added  the  17  drums  of  Henley's  orokente  multiple 
<-ablo  which  I  reported  upon  iu  my  letter  of  the  10th  instant. 

This  letter  should  form  an  appendix  to  my  letter  of  the  16th. 
Very  respectfully,  your  obedient  servant, 

S.  W.  Roesslek, 

Captain  of  Enyxmeat, 

The  Post  Adjutant. 


Apprndix  E.— Report  of  Lieutenant  Irving  Hale,  Corps  op  Engineers. 

Willets  Point,  New  York  Harbor, 

July  7, 1883. 

Sir  :  I  have  the  honor  to  submit  the  following  report  of  work  in  the  photographic 
laboratory  during  the  year  ending  Juno  30,  1888. 

During  February,  March,  and  Aprii,  1888,  each  of  the  five  second-year  officers  took 
a  four  weeks'  course  in  photography.  During  the  time  devoted  to  the  regular  winter 
course  of  study  (December  6,  1887,  to  April  29,  1888),  two  non-commissioned  officers 
were  detailed  each  week  for  instruction  in  map-printing,  and  in  addition  wcregiveu 
as  much  instruction  and  practice  in  the  other  branches  of  the  subject  as  the  time  per- 
mitted. Duriug  the  greater  part  of  the  year  three  non-commissioned  officers  (Sergeant 
Wnnder,  Company  A ;  Sergeant  Helling,  Company  B ;  Corporal  Burtner,  Company  C  ] 
alternated  on  duty  iu  the  laboratory,  and  received  instruction  and  practice  in  all 
branches  of  the  subject,  with  a  view  to  the  selection  of  a  successor  to  Sergeant  Von 
Sothon  at  the  end  of  his  enlistment,  which  expires  in  August,  1888. 

Tho  officers'  course  comprised  the  subjects  laid  down  in  Post  Orders  No.  233, 18s7 
and  also  as  much  practice  as  tho  limited  time  permitted,  with  tho  "American  film' 
negative  aud  bromide  paper,  which  will  probably  play  an  important  part  in  militant 
photography  in  tho  future,  inasmuch  as  the  film  negatives  can  bo  carried  in  a  roll  in 
the  camera,  admitting  of  two  dozen  exposures  without  removing  roll,  and  the  bro 
mide  paper  enables  prints  to  be  made  very  rapidly  at  night  by  the  light  of  a  lamp 
rendering  the  operator  independent  of  daylight. 

Iu  previous  years  tho  course  in  photography  has  covered  two  seasons,  and  consist** 
of  four  weeks  in  each  of  tho  first  and  second  years,  these  weeks  not,  however,  beinj 
consecutive.  Tho  reduction  of  tho  course  to  one  season  is  an  improvement,  aud  th< 
making  of  the  work  continuous  is  a  great  advantage,  and  is,  in  fact,  essential  to  goo< 
results,  but  it  was  found  that  four  weeks  is  a  little  too  short  a  time  to  accomplish  th 
work  laid  out.  Every  officer  was  obliged  to  spend  at  least  one  additional  week  at  tb 
laboratory,  aud  some  more,  to  do  the  work  presented  in  the  order.  If  photolithograph; 
were  omitted,  the  tinio  would  bo  reduced  by  ouo  or  two  weeks,  but  as  the  making  o 
a  got hI  map  negative  requires  considerable  skill  aud  practice,  and  involves  differen 
operations  from  tho  ordinary  negative,  and  as  an  officer  ought  to  understand  the  trann 
for  to  tho  atone  and  printing,  even  though  he  may  not  expect  to  have  occasion  to  d 
this  work  hiuiBelf,  it  would  not  Bceni  advisable  to  omit  this  part  of  the  course  if  i 
can  be  avoided. 

In  view  of  these  facts,  the  following  recommendations  are  submitted  : 

First.  That  tho  course  consist  of  at  least  five,  and  if  practicable  of  six  weeks,  an 
that  theso  weeks  bo  consecutive. 

Second.  That  not  more  than  two  officers  be  allowed  to  work  at  the  laboratory  at  tb 
same  time,  and  if  the  class  is  small  enough  it  would  be  better  to  have  only  one  office 
on  the  duty  at  a  time.  It  is  impossible  for  a  person  to  do  good  work  unless  he  ca 
keep  apparatus  aud  chemicals  in  perfect  order,  know  just  what  each  bottlo  contain 
aud  how  many  times  tho  solution  has  been  used,  and  in  general  have  entire  contn: 
over  all  the  material,  and  this  can  uot  be  done  when  two  or  more  are  working  wit: 
the  same  things;  moreover,  with  twoor  three  officers  and  as  many  non-commissionc< 
officers  in  tho  laboratory  at  a  time,  and  all  wanting,  almost  continually,  instrnctioi 
or  assistance  or  material,  the  sergeant  in  charge  is  unable  to  do  justice  to  his  work 

Third.  That  considerable  attention  bo  given  to  the  making  of  film  negatives  an< 
the  use  of  broiuido  paper. 
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fourth.  That  more  instruction  he  given  than  heretofore  in  the  use  of  the  alkaline 
irioper ;  thie  developer  is  only  mentioned  in  the  text-book,  but  since  the  latter  was 
ttten  the  alkaline  developer  has  grown  much  in  favor  with  photographers,  and 
00  skillfully  handled  possesses  advantages  over  the  oxalate  developer, 
[hiring  the  past  few  years  considerable  progress  and  numerous  changes  have  boon 
<!•■  in  photographic  practice,  notably  in  the  perfection  of  the  film  negative  and 
pklprinting  bromide  paper  and  in  the  introduction  of  the  new  developers, 
'.have  therefore  directed  Sergeant  Von  Sot  hen  to  prepare  a  paper  on  these  subjects, 
fog  also  any  other  changes  or  improvements  that  have  been  made  since  the  text- 
ile was  written. 

(his  will  be  forwarded  when  completed, 
iettpectfolly  submitted. 

Irving  Hale, 
Firnt  Lieutenant  of  Engineers,  Instructor  in 
Military  Photography,  U.  8.  Engineer  School. 

f  Adjutant, 

Post  of  Willete  Point. 
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APPENDIX  A. 


PROVEMENTS  OF  RIVERS  AND  HARBORS  IN  THE  STATES  OF  MAINE 

AND  NEW  HAMPSHIRE. 


WORT  OF  LIEUTENANT-COLONEL  J  A  RED  A.  SMITH,  CORPS  OF  ENGI- 
NEERS, OFFICER  IN  CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  .JUNE 
JO,  WITH  OTHER  DOCUMENTS  RELATING  TO  THE  WORKS. 


IMPROVEMENTS. 


La  bee  Channel,  Maine. 

Moose- a- bee  Bar,  Maine. 

.Virragtiagus  River,  Maine. 

Bangor  Harbor  ami  Penobscot  River, 

Maine. 
Belfast  Harbor,  Maine. 
Rockland  Harbor,  Maine. 
Portland  Harbor,  Maine. 
Channel    in    Back   Cove,  Portland, 

Maine. 


9.  Breakwator  at  mouth  of  Saco  River, 
Maine. 

10.  Saco  River,  Maine. 

11.  Kennebunk  River,  Maine. 

12.  York  Harbor,  Maine. 

13.  Portsmouth  Harbor,  New  Hampshire. 

14.  Cocheco  River,  New  Hampshire. 

15.  Harbor  of  Refnge,  at  Littlo  Harbor, 

New  Hampshire. 


EXAMINATIONS  AND  SURVEYS. 


Bayodnce  [Bagaducc]  River,  Maine, 
between  the  towns  of  Penobscot  ami 
Brooksville. 

Camden  HaruW,  Maine. 

Rock  port  Harbor,  Maine. 


19.  Kennebec  River,  Maine,  at  Buth,  and 
from  Augusta  to  lower  end  of  Per- 
kin's  Island. 

.20.  Penobscot  River,  Maine,  from  Bungor 
to  Bucksport  Narrows. 


United  States  Engineer  Office, 

Portland,  Me.,  July  9.  1888. 

Sir :  I  forward  herewith  annual  reports  for  river  and  harbor  works 
my  charge  for  fiscal  year  ending  June  30,  1888. 
Very  respectfully,  your  obedient  servant, 

JARED  A.  Smith, 
Lieut.  Col.,  Corps  of  Engineers. 

The  CniEF  of  Engineers,  (J.  S.  A. 
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IMPROVEMENT  OF  LUBEC  CHANNEL,  MAINE. 

At  the  beginning  of  the  nseal  year  the  contractors.  Messrs.  Moore  & 
Wright,  were  engaged  npon  the  work  of  widening  the  channel  by  dredg- 
ing. 

A  boat  the  middle  of  Aogn^t  work  under  the  contract  was  completed, 
the  amount  being  limited  by  the  available  funds. 

Under  this  contract  24.1 72  cubic  yards  of  material  were  removed  in 
the  fiscal  year,  making  a  total  of  25,153  under  the  entire  contract 

As  a  result  the  widening  has  been  completed  for  about  one-half  the 
length  of  the  channel  from  the  south  or  Quoddy  Hoads  end. 

There  remains  to  be  dredged  to  complete  the  widening  of  channel  to 
275  feet,  and  to  300  feet  in  the  bends,  about  45,000  cubic  yards,  at  au 
estimated  cost  of  50  cents  per  cubic  yard,  including  all  contingent  ex 
peases. 

The  following  remarks  in  the  Annual  Report  of  18SG  are  considered 
worthy  of  repetition  here  : 


the  channel  now  gives  a  depth  of  1*2  feet  at  mean  low  water,  the  variation 
real  that  a  minimum  depth  of  -  feet  occurs  at  extreme  low  tides.  No  ves&e 
can  pass  through  drawing  the  extreme  depth  of  water,  and  in  such  rapid  currents  a 
here  obtain  in  a  narrow  channel  even  the  best  steamers  must  have  2  or  more  feet  o 
water  nnder  their  keels  to  permit  their  handling  with  safety. 

The  benefits  to  navigation  and  to  commerce  from  the  improvement  are  not  local 
The  channel  forms  a  part  of  a  thoroughfare  to  and  from  the  St.  Croix  River  am 
the  waters  of  the  Passamaqnoddy  Bay,  and  is  not  only  the  shortest  route  and  tin 
only  channel  not  exposed  to  the  open  sea,  bnt  is  the  only  one  in  American  watrr 
through  which  vessels  can  reach  many  points  on  our  eastern  border. 

During  heavy  gales  many  vessels  find  refuge  and  anchorage  in  the  lower  part  q 
Quoddy  Roads;  in  such  cases  when  the  wind  changes  to  the  eastward  there  is  n 
longer  any  protection  and  no  escape,  save  by  the  Lube.  Channel,  which  mast  affbr 
a  sufficient  draught  of  water  at  all  times  to  make  it  effective.  Before  the  improvi 
ment  was  undertaken  many  vessels  were  thus  hemmed  in  and  wrecked.  (See  Repoi 
of  Chief  of  Engineers,  1879,  Appendix  A,  page  281.) 

Save  for  use  in  the  fisheries,  the  smaller  vessels  are  gradually  disar 
pearing  from  the  coast,  as  they  can  not  compete  in  the  carrying  < 
freights  with  vessels  of  larger  capacity  so  that  deeper  channels"  will  li 
required  in  future  than  those  heretofore  necessary. 

The  recommendations  previously  made  to  dredge  the  cbanuel  to 
depth  ot  15  feet  are  therefore  renewed. 

This  work  will  not  be  injured  by  a  few  years'  delay,  and  it  would,  I 
my  opinion,  be  better  to  leave  it  until  a  sufficient  appropriation  to  * 
the  work  effectively  can  be  made  in  one  sum. 

Lnbec  is  in  the  collection  district  of  Passamaquoddy.  The  nearest  port  of  eutrj 
East  port,  Me.  The  nearest  light-house  in  the  United  States  is  on  West  Quoddy  HeS 
about  4  miles  below. 

There  is  a  Canadian  light-house  on  Mulholland's  Point,  at  the  narrows  opi 
Lnbec.  * 

The  channel  is  a  thoroughfare  to  various  points  on  our  eastern  ecu 
as  well  as  a  factor  of  safety  for  the  anchorage  in  Quoddy  Roads  w 
the  wind  changes  to  easterly  points.   Local  statistics  are,  therefl 
very  incomplete,  and  there  is  no  means  of  ascertaining  the  exact  n 
ber  of  passing  vessels.    In  1882  a  record  was  kept  of  about  10,000 
sels  passing  Quoddy  Head-light  house.    No  subsequent  record  has  I 
kept.    A  record  of  vessels  seen  to  pass  the  life-saving  station  at 
iu  1&87,  in  day-time  and  clear  weather,  shows  the  number  to  be  8  I 
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The  following  appropriations  have  been  made  for  improving  Lubec 
Channel. 


Br  act  of  March  3,  1879   $44, 000. 00 

By  act  of  June  14,  1880   20, 000. 00 

Bv  act  of  March  3,  1881   45, 000. 00 

By  act  of  AugUBt  2,  1882   20, 000. 00 

By  act  of  July  5, 1884   10, 000. 00 

By  act  of  An  gust  5,  1886   10, 000. 00 

Total   149,000.00 

Expenditures  to  June  30,  1887   139, 932. 04 

Expenditures  in  last  fiscal  year   9, 057. 93 

Total  expenditures  to  June  30, 1888   148,989.97 

It  is  proposed  to  expend  such  funds  as  may  be  available  for  the  eu- 
wing  year  in  widening  the  channel,  so  that  it  shall  have  a  clear  width 
rf  275  feet,  and  25  feet  additional  at  the  bends.  After  this  is  completed, 
it  is  recommended  that  any  additional  amounts  which  maybe  appro- 
priated shall  be  expended  in  deepening  the  channel  to  15  feet  in  accord- 
ince  with  the  project  of  1884. 
The  additional  cost  of  deepening  the  channel  to  15  feet  is  estimated 
$135,000. 

Money  statement. 

faly  1, 1887,  amount  available   $9, 007. 96 

fuJy  1,  1668,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,  1887    9, 057. 93 


1 


^  i 


Wy  1,  1888,  balance  available   10. 03 

Unount  appropriated  by  act  of  August  11,  1888   20, 000. 00 

Lmount  available  for  fiscal  year  ending  June  30,  1889    20, 010. 03 


[Amount  (estimated)  required  for  completion  of  existing  project  . .   2,500. 00 

A  mount  that  can  be  profitably  expended  in  fiscal  year  ending  Ji 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1806  and  1807. 


fnne30,1890  2,500.00 


COMMERCIAL  STATISTICS  FOR  1887. 


umber  of  steam-boat  lines  at  Eastport  

Rivals  of  steam-boats  at  Eastport  

rrivals  of  sailing  vessels  at  Eastport  and  Lubec  

Rratest  draught  of  vessels  feet. 

omf»er  of  vessels  owned  at  Eastport  and  Lubec  

TV 


EXPORTS  OF  EASTPORT,  LUBEC,  AND  CALAIS. 
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650 
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252 
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350,000 
1,000,000 
12,000 
25,000 


vvmea ... .  cases.. 

Soked  herring    boxes.. 

fckled  herring  barrels.. 

itsioes  -  do  

mUer  feet..  40,000,000 

pfish  quintals..  11,650 

feb  fish  pounds..  20,250,000 
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IMPORTS. 


tous. 


be   casks . . 

pm  bushels. 


oil  barrels. . 


55,600 
7,350 
273, 000 
38,000 
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A  2. 

IMPROVEMENT  OF  MOOSE-A-BEC  BAR,  MAJXE. 

This  bar,  at  the  eastern  terminus  of  Moose- a  bee  Reach,  is  near  the 
town  of  Jonesi>ort,  Me.,  about  30  miles  east  of  Mount  Desert.  The 
iJ  Reach  n  is  a  thoroughfare  of  about  12  miles  in  length,  which  is  trav- 
ersed by  thousand*  of  vessels  annually;  in  addition  to  this  it  forms  an 
admirable  harbor  of  refuge,  and  is  used  as  sueh  by  many  vessels,  espi- 
cially  in  the  winter  months. 

The  project  for  improving  the  channel  contemplated  dredging  the  bar 
to  a  depth  of  14  feet  and  width  of  200  feet,  and  removing  the  rock  known 
as  u  Steam-boat  Ledge  "  to  a  depth  of  15  feet  at  mean  low  water.  Thees- 
timated  cost  of  the  improvement  as  amended  was  $40,000.  The  dredg- 
ing then  projected  was  completed  in  1885. 

The  following  appropriations  have  beeu  made  for  this  work  : 


March  3,1*41   $10,  000. 0* 

August  if,  \Hn2   10,  000. 01 ' 

July  r>,  1^4   10,000.011 

August  5, 1846    10,  000.  ml 


Total   40,  000.  (Hi 

Expenditure**  to  Juno  30,  1683   31,  841.  71 


The  balance  now  available  is  sufficient  to  complete  the  improvement 
as  originally  planned. 

In  August,  1887,  a  contract  was  concluded  for  removing  the  rock  fron 
u  Steam-boat  Ledge"  to  a  depth  of  15  feet  at  mean  low  water.  It  w;u 
near  the  1st  of  September  before  the  necessary  formalities  could  be  com 
pleted,  and  the  time  was  therefore  insufficient  to  complete  the  work  be 
fore  the  autumn  months,  when  it  could  not  be  done  without  great  expens< 
and  exposure.    Only  about  50  cubic  yards  were  removed. 

The  contract  has  therefore  beeu  extended  to  September  29,  1888,  a 
which  time  it  is  expected  the  present  project  will  be  completed. 

Moose  a-bee  Reach  having  the  bar  at  its  eastern  extremity  is  a  thorough 
fare  for  thousands  of  sail-vessels  and  many  steamers  aunually.  Tb< 
reach  is  nearly  straight  and  is  thoroughly  protected  from  the  sea  bj 
islands  and  shoals,  so  that  it  is  very  much  used  as  a  harbor  of  refuge.' 
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It  is  earnestly  desired  by  the  owners  and  musters  of  vessels  navigat- 
the  thoroughfare  that  the  channel  over  the  bar  be  increased  to  300 
in  width,  and  that  the  small  ledges  in  the  reach  be  removed.  The 
fee  should  bo  removed  to  a  depth  of  not  less  than  1G  feet.   The  work 
) I ilt-ted  and  the  additional  work  desired  are  shown  upou  map  oppo- 
pnge  534,  Annual  Report  of  Chief  of  Eugiueers  for  1886. 
"he  estimate  for  this  work  is  repeated  from  last  Annual  Report,  de- 
ting  amount  of  ledge  to  be  removed  under  present  contract: 

>ving  3,064  cubic  yards  of  ledge,  at  $22  -•  $67,408 

sning  channel  to  300  feet,  65,000  cnbic  yards,  scow  measurement,  at  35 

Hi   22,750 

Hrueting  6mall  breakwater  to  divert  cross-currents   6,000 

ingencies,  about  10  per  cent   8,842 

105, 000 

ie  work  can  not  be  done  with  economy  on  very  small  appropriations. 

improvement  is  in  the  collection  district  of  Machias,  Me.  The  nearest  port  of 
is  Machias,  Me.    The  nearest  light-house  is  Moose  Peak. 

ith  the  available  means  it  has  been  found  impossible  to  obtain 
;t  statistics  for  this  work.   The  commerce  of  the  nearest  town  is 
ill,  but  the  amount  of  commerce  benefited  by  the  improvement  is 

large  and  bears  little  or  no  relation  to  the  merely  local  wants. 
Moose-a-bec  Reach  is  a  thoroughfare  for  a  large  number  of  vessels  and 
bmers  plying  between  the  Dominion  of  Canada  and  ports  in  the 
pled  States,  and  does  not  depend  for  its  usefulness  upon  any  local 
imerce.  It  is  estimated  that  the  number  of  vessels  using  this 
mgh tare  ami  receiving  benefit  from  the  improvements  is  as  great 
twenty  -live  thousand  annually.  Before  this  improvement  was  made 
route  was  used  by  comparatively  few  vessels. 

Money  statement. 

1,  1887,  amount  available   $0, 606.89 

tl,  1?*8,  amount  *  xpended  during  fiscal  year,  exclusive  of  . 

bilitiea  outstanding  July  1,  1HS7   $560. 81 

1.  1  S88,  outstanding  liabilities   873.85 

1,  1888,  amount  covered  by  existing  contracts   1, 621. 00 

 •        069. 66 

1,  1888,  balance  available   6,537.23 

mt  appropriated  bj  act  of  August  11, 1888   15,000.00 

mt  available  for  tiscal  year  ending  June  30,  lh89    21,537.23 


of  proponaU  for  removing  ledge  from  Moosc-a-bec  Bar,  Maine,  received  July 

23,  1887. 


Names  and  address  or  bidders. 


.  W.  Townsead,  Boston,  Haas 

F.  Hamilton.  Portland.  .Mm  

K  Lunt,  Portland,  Me  


Price  per  cnbio 
yard  measured 
In  place. 


*24.  83 

20.00 
16.  20 


itraet  was  made  with  Louis  E.  Lunt,  of  Portland,  Me.,  August  12,  1887. 
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3.3W.73 


A  3. 

IMPROVEMENT  OF  >~  ARRAG  UAGtTS  RIVER,  MAINE. 

At  the  beginning  of  the  fiscal  year  a  contract  was  outstanding  witl 
\lf*AT*.  Moore  &  Wright,  of  Portland.  Me.,  for  commencing  the  im 
provement  of  this  channel  by  dredging. 

Work  under  the  contract  was  commenced  on  the  16th  of  August  am 
completed  October  10.  There  were  removed  from  the  channel  ant 
,  damped  in  deep  water  outside,  55,450  cubic  yards  of  material  measure* 
in  scows. 

The  result  is  a  practicable  channel  11  feet  deep  and  5,000  feet  lonj 
to  the  lower  steam-boat  wharf,  the  width  being  50  feet  on  the  botton 
for  about  3,600  feet  from  deep  water  and  the  remainder  75  feet  wide  oi 
the  bottom. 

This  is  already  a  great  improvement  to  the  navigation,  but  as  it  is  nc 
wide  enough  to  permit  steam-boats  to  turn  within  its  limits,  it  is  but  li' 
tie  used  by  large  steamer*,  which  therefore  wait  outside  and  are  ligb 
ered  of  their  freight  and  passengers  by  a  small  steamer  which  runs  t 
the  wharf  in  town. 

As  soon  as  the  channel  can  be  widened  so  that  the  steamers  may  tun 
much  delay  and  expense  will  be  avoided. 

The  town  of  Millbridge,  at  the  head  of  the  present  navigation,  is 
shipping  point  to  and  from  a  considerable  section  of  country  which  hi 
110  other  convenient  connection  with  commercial  points. 

The  mouth  of  the  river,  in  addition  to  its  facilities  for  navigation, 
used  as  a  refuge  and  anchorage  for  steamers  and  other  vessels  in  storm 
the  completion  of  the  channel  will  therefore  add  an  element  of  safety 
well  as  convenience. 

Previous  to  June  30,  1887,  no  expenditures  had  been  made  for  tl 
improvement  save  in  necessary  preparatory  work,  costing  $257.  Duri 
the  last  fiscal  year  there  has  been  expended  $9,743;  total  expenditu 
$  10,000.  The  total  expense  of  the  work  thus  far  has  been  approxJmat< 
18£  cents  per  cubic  yard.  The  amount  (estimated)  required  to  eompl< 
the  improvement  is  $40,000. 

The  improvement  is  in  the  collection  district  of  Machias.  The  nearest  port  of  en 
II  Machias.   The  nearest  light-house  is  Narraguagus  light-house  on  Pond  Island. 

The  steamers  of  the  Portland,  Bangor  and  Machias  Steam-boat  Cc 
pany  touch  at  Millbridge  four  times  each  week.  Other  irregular  lii 
touch  at  the  same  place. 
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Money  statement. 

1, 1687,  amouut  available   $0,  74:1.00 

1,1888,  amount  expended  during  fiscal  voar,  exclusive  of  liabilities 

Unding  July  1,  1887     9,743.00 

it  appropriated  by  act  of  August  11,  1888    10,000.00 

>unt  (estimated)  required  for  completion  of  existing  project   30,000.00 

mut  t  bat  can  bo  profitably  expended  in  tiscalyearcnding  June  30, 1890  30,000. 00 
itted  in  compliance  with  requirements  of  sections  42  of  river  and 
rbor  acts  of  1866  and  1867. 


COMMERCIAL  STATISTICS. 

mis  and  departures  of  steamers   185 

and  departures  of  sailing  vessels   350 

rof  vessels  owned  in  Millbridge   50 

Tonnage  tons . .  3, 000 

of  vessels  now  building   5 

erage  tonnage  tons..  200 

_ts: 

tock  for  manufacture  of  canned  goods,  aud  supplies,  and  general  mer- 
chandise for  consumption  of  5,000  people. 

ber  feet..  5,000,000 

ed  goods  cases. .  20, 000 

 do...  3,000 


A  4. 

MOVEMENT  OF  BANGOR  HARBOR  AND  PENOBSCOT  RIVER,  MAINE. 

pioject  heretofore  adopted  for  improving  the  Penobscot  Biver 
?m plates  widening  the  channel  in  the  harbor  of  Bangor  so  as  to 
a  width  of  not  less  than  300  feet  and  a  depth  of  11  feet  at  extreme 
water,  and  to  iucrease  the  width  at  Crosby's  Narrows,  3J  miles 
rw. 

cost  of  the  work  was  originally  estimated  at  $75,000. 
following  appropriations  have  been  made  for  the  work : 

of  Jalv5,  1884   $20,000.00 

of  August  5,  1886   15, 000. 00 

total   35,000.00 

JiIK  iidituresto  Juno  30,1888    24,795.07 

a  result,  the  channel  between  Bangor  and  Brewer  has  been 
filed  an  average  amount  of  100  feet,  giving  at  least  300  feet  in  full 
with  a  depth  of  11  feet  for  a  distance  of  about  2,750  feet, 
the  beginning  of  the  fiscal  year  a  contract  had  been  made  with 
Moore  aud  Wright  for  dredging  and  removing  large  rocks,  to 
me  the  wideniugof  channel. 

> n tractors  were  very  dilatory  in  commencing  the  work,  urgiug 
is  reasons  for  delay,  none  of  which  were  satisfactory  to  this  office, 
^contract  had,  however,  been  taken  at  exceptionally  low  rates  for 
location,  aud  if  it  were  to  be  annulled  no  practical  gain  to  the  work 
result  either  in  time  or  price.    It  seemed  an  object  to  avoid  pos- 
litigation  aud  trouble  so  long  as  a  prospect  remained  that  the  work 
ul  rin »ately  bo  completed.   The  contract  has  therefore  been  twice 
led,  the  last  time  to  October  15,  1888. 
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The  entire  amount  accomplished  under  the  contract  until  June  30, 
1888,  cousisted  in  dredging  14,102  cubic  yards  and  removing  9J£  cubic 
yards  of  large  stone  from  the  channel. 

The  contract  will  probably  be  completed  on  or  before  the  date  to 
which  it  has  been  extended. 

The  amount  estimated  to  complete  the  improvement  as  projected  is 
$40,000,  and  it  would  result  in  great  economy  to  ttye  work  if  it  could  be 
made  available  in  a  single  sum. 

The  funds  available  for  the  ensuing  year  and  the  appropriation  asked 
for  year  ending  June  30, 1S90,  are  to  be  expended  in  pushing  the  im 
provemeut  toward  completion,  as  indicated. 

Under  the  requirements  of  the  river  and  harbor  act  of  August  5, 
1886,  a  survey  of  the  river  between  Bangor  and  Bucksport  Narrows 
was  made  in  the  autumn  of  1887.  A  report  and  estimate  for  the  im- 
provements which  are  considered  necessary  to  accomplish  what  is  re- 
quired was  submitted  January  11,  1888,  and  was  priuted  in  Ex.  Doc. 
No.  133,  House  of  Representatives,  Fiftieth  Congress,  first  session.  A 
copy  of  this  report  is  appended  hereto. 

Should  the  work  be  authorized  by  Congress,  annual  appropriations 
as  great  as  $50,000  are  recommended,  in  order  that  the  improvement 
maybe  prosecuted  with  economy  and  dispatch. 

The  commerce  of  the  Penobscot  River  is  very  large.  The  navigable 
part  of  the  river  reaches  the  interior  of  the  State  at  a  very  central  and 
important  point,  where  it  touches  the  line  of  railroad  which  connects 
the  United  States  with  the  provinces  of  New  Brunswick  and  Nova 
Scotia. 

Bangor,  near  which  the  improvements  are  located,  is  a  port  of  entry.  Fort  Kuoi 
the  nearest  fort,  is  at  the  narrows,  opposite  Bucksport. 

Money  statement. 


July  1, 1887,  amount  available   $14.&9G.G 

July  1, 1888,  amount  expended  during  liscal  year,  exclusive  of 

liabilities  outstanding  July  1,  1867   $3,8G8. 3T> 

July  1, 1888,  outstanding  liabilities   622.75 

Jnly  1, 1888,  amount  covered  by  existing  contracts   9, 822. 92 

  14, 214.  i 


July  1, 1888,  balance  availablo   38'2. » 

Amount  appropriated  by  act  of  August  11,  1888    50, 0OO.  < 


Amouut  available  for  fiscal  year  euding  Juno  30,  1880    50, 382.  j 


Amount  that  can  be  profitably  expended  in  fiscal  yoareudiug  Juno  30, 1890   40, 0OO. 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  18CG  and  1867. 


COMMERCIAL  STATISTICS. 

The  following  commercial  statistics  for  the  fiscal  year  ending  Juno  30, 1883,  w»> 
furnished  by  the  collector  of  customs  for  the  Bangor  district : 


Shipping. 


Arrivals  from  foreign  ports. 
Clearances  for  foreign  ports 
Vessels  huilt  (steamers)  


Amount  of  duties  collected  ou  imports   $I«7» 

Value  of  dutiable  importations   44<V 

Value  of  free  importations                                           .......  2... ................. .........  436* 

Value  of  exporlations  


Tonua 


3,  ion 

14,013 

•JOT 
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A  5. 

IMPROVEMENT  OF  BELFAST  HARBOR,  MAINE. 

■ 

A  small  balance  of  former  appropriations  remains  to  the  credit  of  this 
improvement,  but  the  amount  has  not  been  sufficient  to  materially  affect 
the  condition  of  the  harbor,  so  that  no  work  has  been  undertaken. 

The  following-named  appropriations  have  been  made  for  this  improve- 
ment: 


August  14,  1676    So,  <K>0. 00 

June  18,  1878   12,000.00 

March  3,  1679   5,000.00 

June  14, 1880  .*   3,000.00 


Total   25,000.00 

Expenditures  to  June  30,  1887    22, 103.20 

Expenditures  last  fiscal  year   20. 64 


Upon  the  request  of  Hon.  S.  L.  Milliken,  M.  0.,  representing  a  neces- 
sity for  further  improvement  of  Belfast  Harbor,  the  Chief  of  Engineers 
directed  that  an  examination  be  made  and  a  report,  with  estimate,  sub- 
mitted. 

The  officer  in  charge  made  a  personal  examination,  supplemented  by 
careful  inquiries.  A  report  was  submitted,  of  which  the  following  is  a 
copy  : 

United  States  Engixe/.r  Office, 

Portland,  Me.,  February  2,  1888. 

Sir:  In  compliance  with  instructions  from  tbe  Chief  of  Engineers  in  indorsement 
of  January  16,  1888,  upon  letter  of  Hon.  S.  L.  Milliken,  I  have  the  honor  to  submit 
the  following  report  regarding  the  necessity  for  further  improvement  in  the  harborof 
Belfast,  Me.,  and  an  estimate  of  cost. 

The  harbor  is  situated  on  tho  west  shore  of  Penobscot  Bay  and  near  its  northern 
extremity.  I  forward  in  a  separate  package  a  tracing  from  the  map  of  the  harbor  to 
accompany  and  explain  this  report. 

The  harbor  lies  entirely  within  tho  town  of  Belfast,  though  tho  principal  part  of 
•the  city  proper  is  on  tho  southwest  side.  Tho  place  has  between  5,000  aud  0,000  in- 
habitants and  is  the  natural  shipping  and  receiving  point  for  tho  surrounding  country 
»ithin  about  20  miles. 

Some  years  ago  the  harbor  was  improved  by  dredging  to  the  depth  of  12  feet  and 
l'i  feet  in  front  of  the  principal  wharves.  The  improvement  was  completed  in  1879, 
caving  a  small  balance  of  funds  still  available. 

Recommendations  have  been  submitted  in  the  annual  reports  for  1886  and  1887  that 
the  available  balanco  should  be  used  to  deepen  tho  water  on  the  northeast  side,  but 
tbe  amount  is  too  small  to  accomplish  much  save  when  taken  in  connection  with  ad- 
ditional funds. 

On  Tuesday  of  this  week,  January  31,  I  was  in  Belfast  aud  as  far  as  possible  ascer- 
tained the  condit  ions  which  seemed  to  require  a  greater  depth  of  water. 

Belfast  is  the  terminal  point  of  a  branch  lino  of  tho  Maine  Central  Railroad,  and  the 
harbor  is  therefore  used  in  bringing  in  and  carrying  out  coal  and  other  freights  which 
»re  distributed  or  delivered  by  rail.  I  am  assured  by  tho  railroad  officials  that  the 
i*pth  of  water  is  sufficient  for  all  purposes  at  present  required  by  them.  So  far  as  I 
'  An  ascertain,  the  prospect  of  an  ocean  terminus  for  any  extensive  railroad  system  at 
Belfast  is  not  at  all  promising;  in  fact  I  did  not  tind  anybody  at  Belfast  who  even 
mentioned  the  subject;  npon  inquiry  of  persons  who  aro  interested  in  tho  railroads  of 
-b*?  State,  they  intimated  that  such  a  result  was  not  probablo. 

It  is  my  judgment,  therefore,  that  this  contingency  may  bo  safely  left  to  be  provided 
for  when  the  occasion  arises. 

The  channel  in  the  upper  portion  of  the  harbor  is  quite  deep,  giving  moro  than  20 
feet  to  a  point  above  Lewis's  Wharf;  at  tho  wharf,  however,  tho  depth  is  somewhat 

Heavily-loaded  sailing  vessels  sometimes  enter  tho  harbor  drawing  as  much  as  18 
:Vet,  but  tbe  majority  of  tho  vessels  draw  much  leas. 

Tbe  channel  which  passes  through  tho  middle  of  t  lie  harbor  and  leads  to  tho  nppcr 
*rbuarres  affords  a  clear  dopth  of  a  little  moro  t  han  13  feet  at  mean  low  water,  which  is, 
probably  as  great  as  can  be  obtajne<]  close  to  tho  wharves, 


Digitized  by  Google 


382       REPORT  -  OF  *  THE  CHIEF  OF  ENGINEERS,  U.  8.  ARMY. 

The  slight  delay  of  the  large  Hailing  vessels  which  might  l»o  compelled  U»  wail  a 
short  time  for  the  tide  would  not  in  auy  way  affect  t  he  rates  of  freight  or  iuwiranee. 

The  regular  steamers  between  Boston  and  Bangor  which  touch  at  Belfast  rarelv 
draw  more  than  10  feet,  and  their  landing  is  in  a  part  of  the  harbor  improved  prertau 
to  1880. 

Another  line  of  steamers  running  to  New  York  has  been  making  its  landings  at 
T/Owis's  Wharf,  and  inquiry  developed  the  fact  that  the  steamers  of  this  line  bad  tome- 
times  been  delayed  by  getting  aground  while  going  to  or  from  the  wharf. 

The  agent  at  Belfast  informed  me  that  the  New  York  steamers  draw  from  10  to  11 
feet  of  water,  the  latter  depth  being  only  when  heavily  loaded. 

As  nearly  as  I  could  ascertain  by  inquiry  the  steamer  was  aground  where  the  nap 
shows  but  10  feet  of  water,  though  the  pilot  doubtless  thought  no  was  in  the  channel. 

The  channel  is  not  marked  by  any  buoys,  and  in  the  absence  of  ranges  or  detinue 
marks  to  locate  the  course  it  is  very  difficult  to  take  a  vessel  up  the  harbor  in  the 
deepest  water. 

Had  the  channel  been  twice  as  deep  the  steamer  would  have  gone  aground  just  the 
same,  because  it  was  not  in  the  right  place. 

I  can  not  resist  the  conclusion  that  the  main  channel  in  the  harbor  is  deep  enonu'b 
for  all  present  requirements,  but  it  should  be  buoyed  so  that  vessels  can  find  it. 

It  would  be  an  excellent  plan  to  establish  upon  the  bridge  and  the  high  land  a  short 
distance  above  beacons,  to  form  a  range  in  day-time  marking  the  axis  of  the  channel. 

It  is  possible  that  the  channel  may  have  filled  slightly  since  the  last  survey,  but 
the  character  of  the  inflowing  streams  is  such  that  any  perceptible  diminution  of 
depth  in  ten  years  is  hardly  probable. 

It  would  be  well  to  take  a  few  soundings  next  summer  to  determine  this  point  with 
certainty. 

There  is  another  feature  of  this  harbor  which  seems  worthy  of  attention. 

Some  of  the  purest  ice  in  the  country  is  harvested  in  the  small  stream  flowing  into 
the  harbor  opposite  to  the  Boston  steamer's  wharf,  and  that  side  of  the  harbor  has 
also  other  commercial  interests. 

The  largo  vessels  which  bring  in  coal  and  other  freights  generally  leave  without  * 
return  freight  because  the  water  on  tho  northeast  side  is  not  deep  enough  to  permit 
them  to  load  the  ice. 

The  ice,  of  which  a  large  quantity  is  annually  shipped,  must  therefore  be  eithei 
lightered  or  shipped  in  small  vessels  at  a  higher  rate  of  freight. 

The  incoming  freights  are  also  greater  than  they  would  be  if  the  vessels  could  earn 
freight  in  both  directions.  This  is  a  valnable  industry  which  would  be  increased  witl 
better  facilities. 

Tho  harbor  room  for  turning  the  steamers,  save  at  extreme  low  water,  and  for  anch 
orage  of  small  vessels  at  all  times,  would  be  much  improved  by  making  a  depth  o 
8  feet  on  the  northeast  side  of  the  harbor,  as  shown  on  the  map.  This  would  also  per 
mit  the  shipment  of  ice  in  large  vessels,  and  would  aftect  the  rates  of  freight  in  boll 
directions.   I  therefore  recommend  that  this  be  done. 

The  statistics  for  this  harbor  have  been  difficult  to  obtain,  and  they  are  very  li 
complete.  As  far  as  received  they  wore  embodied  in  my  annnal  report*  for  vear  em 
ing  June  30, 1887. 

The  estimate  for  improvement  here  recommended  is  as  follows : 

Dredging  52,000  cubio  yards,  situ  measurement,  at  30  cents  $!">,& 

Deduct  probable  balance  available   2,7 

Amount  required   12, 5 

If  this  amount  be  made  available  in  one  sum  the  work  can  be  completed  in  a  sine 
season  at  the  minimum  of  expense,  otherwise  it  is  probable  that  the  estimate  shoe 
be  increased. 

Very  respectfully,  your  obedient  servant, 

Jared  A.  Smith, 
Major  of  Engineer* 

The  Chief  of  Engineers,  U.  S.  A. 

It  is  recommended  that  $13,000  be  appropriated  for  the  addition 
improvements  described. 

The  harbor  is  in  the  collection  district  of  Belfast.  The  nearest  port  of  entry 
Belfast.  The  nearest  light-houses  are  Dico's  Head,  Castioe,  Fort  Point,  Mouth 
Penobscot  River.  Gilkey's  Harbor,  and  Penobscot  Bay,  almost  equally  distant. 

Lines  of  steamers  to  New  York  aod  Dostou  touch  regularly  at  Belli 
throughout  the  year.    Boston  steamers  make  two  landings  per  day, 
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ork  steamers  make  two  landings  per  week  throughout  the  year.  Other 
nuller  steamers  make  four  landings  per  day  in  the  summer. 

Money  statement. 

h  1,  1887,  amount  available   $2, 806. 80 

$  1,  1868,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 

wtstanding  July  1, 1887   20. 64 

jjl,  1888,  balance  available   2,786.16 


COMMERCIAL  8TAT18TIC8. 

rivals  and  departures  of  vessels   1,250 

reign  arrivals   5 

Mgn  clearances   16 

•els  built  during  the  year   1 

Tonnage  tons..  643 

exports. 

J  tons.,  11,000 

aite  (rough  and  finished)  do. ..  14,000 

 do...  15,000 

nrral  merchandise  do. . .  25, 000 

ep  skins  and  leather  do...  400 

ther  board  do...  175 

infactured  clothing  do...  200 

M  cases..  15,000 

Hoes  bushels..  48,000 

les  bbls..  11,000 

|  doz..  800.000 

kg   200,000 

r>,  frames,  sash  and  blinds,  manufactured  from  lumber  feet..  1,200,000 

trge  amount  of  horses,  cattle,  sheep,  lambs,  poultry,  and  dressed  meats,  shipped 
team-boats. 

IMPORTS. 


370,000 

bbls..  14,500 

.do...  2,000 

 tons..  700 

i.  do...  14,000 

L  do...  5,000 

land  hardware  do...  15,000 

iandise  do...  170,000 

ttnery  do...  2,500 

water-pipes  do...  11,000 

B-pipes  do...  300 

r  stoc  k  for  leather  boards  do . . .  200 

•  and  leather  do...  600 

ns-skins,  to  be  tanned  do...  300 

intones.....  -••  do...  15 

do...  500 

piaster  casks..  17,000 

 bushels..  20,000 

 feet..  4,000,000 

  1,000,000 

  1,800,000 

statistics  have  been  kindly  furnished  by  Mr.  H.  E.  Pcirce,  of  Belfast, 
a  close  approximation  only. 
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Tbe  following  statistic*  for  the  Belfast  district  for  the  fiscal  year  e\u\ 
Jane  30,  1888,  were  furnished  by  tbe  collector  of  customs  : 


A  6. 

IMPROVEMENT  OF  THE  HAKBOR  AT  ROCKLAND,  MAINE. 

The  proje?t  for  improving  this  harbor,  adopted  in  18Sland  revised  i 
1882,  consists  in  constructing  a  breakwater  1,900  feet  long  from  Jam 
son's  Point,  and  a  second  breakwater,  detached,  with  a  length  of  2,<>; 
feet.    See  map  opposite  page  1»>4.  Report  of  Chief  of  Engineers,  18^5 

It  has  been  found  necessary  to  raise  the  first  breakwater  to  the  lev 
of  mean  high  water,  instead  of  to  5  feet  above  mean  low  water  as  ori< 
naJiy  planned. 

June  30,  1837,  the  first  breakwater  had  been  practically  finished 
originally  planned. 

A  contract  was  then  outstanding  with  Messrs.  Hamilton  &  Soule  f 
delivering  stone  upon  the  breakwater  to  raise  it  to  the  level  of  hi| 
water  as  far  as  funds  permitted. 

The  delivery  of  stone  was  continued  until  the  middle  of  Decetnbi 
when  tbe  weather  became  so  severe  that  operations  were  suspended. 

The  balance  of  funds  ou  baud  being  very  small  the  contract  was  c< 
sidered  as  completed. 

The  amount  of  stone  delivered  from  July  1  to  December  15,  was  17,£ 
tons. 

The  breakwater  was  raised  to  high-water  level  a  distance  of  271  fi 
from  the  outer  end,  and  was  given  a  width  of  20  feet  on  top. 

The  stone  beacon  was  taken  down  and  re~erected  upon  the  onter  e 
of  the  breakwater. 

The  beacon  is  now  marked  by  a  light  at  night  maintained  under  I 
direction  of  the  Light-House  Board. 

The  result  of  the  increased  height  is  to  prevent  the  sea  from  break.: 
over  to  a  sufficient  extent  to  cause  a  sea  and  undertow  inside  the  bre* 
water.  It  is  therefore  proposed  to  continue  the  increase  iu  height 
far  tcwards  the  land  as  it  may  be  found  necessary  to  produce  the  res 


'Jill  I  V.  '  I  . 

The  entire  estimated  cost  of  the  improvement  as  now  being  carrieO 
was  8650,000. 

The  following  appropriations  have  been  made  for  this  work : 

Act  of  June  14.    £20,00 

Act  of  August  2,  1--2   40, 00 

Act  of  Jnly  4,  1^4   -40^00 

Act  of  August  5,  1—  ,   5Q, 


Total   i-jjo 

Joul  expend**!  to  Jane  .  t , . , ... , ........ ,  ,  J  ,1*20 1  3  V 


uigi 
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Funds  which  may  be  appropriated  for  the  ensuing  year  will  be  ex- 
pended in  giving  the  increased  section  to  the  breakwater. 

The  appropriation  asked  for  year  ending  June  30,  1890,  is  to  be  ap- 
plied to  continuing  the  construction  of  the  breakwaters  in  accordance 
with  the  approved  plans. 

Ithas  been  urged  by  parties  interested  in  the  navigation  and  com- 
neree  of  the  place  that  instead  of  separating  the  breakwaters  the  second 
should  be  made  as  an  extension  of  the  first.  No  recommendations  are 
however,  at  present  made,  it  being  left  for  future  consideration. 

Rockland  is  a  port  of  considerable  commercial  importance,  and  its 
barbor  forms  an  excellent  refuge,  for  which  it  is  largely  used. 

Local  statistics  indicate  but  a  small  part  of  the  benefits  received. 

The  harbor  of  Rockland  is  a  port  of  delivery  in  the  collection  district  of  Waldo- 
hough,  of  which  Waldoborough  is  the  nearest  port  of  entry.  The  nearest  light-houe* 
■OfPi  Head,  a  miles  distant. 

Money  statement. 

%1, 1887,  amoHnt  available  $16,868.24 

fihrl,  1888,  amount  emended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1, 1887   14,684.84 

Jafr  1, 1888.  balance  available   2, 183. 40 

taunt  appropriated  by  act  of  August  11,  1888    30, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1889    32, 183. 40 

Amount  (estimated)  required  for  completion  of  existing  project   497,500. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1890  75, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


COMMERCIAL  STATISTICS. 

The  following  commercial  statistics  for  the  district  of  Waldoborough  for  the 
trending  June  30,  1888,  are  furnished  by  the  collector: 


Shipping. 


NnaUr. 


Tonnage. 


foreign  porta. . 
for  foreign  porta. 

d  in  kept  of  arrival*  and  departures  coastwise, 
thef " 


081 
5 


49.640 
65,677 


irrirala  and  depart  area  of  steamers  at  port  of  Rockland,  upwards  of  fifty  weekly. 

»tnoe collected  (duties)   $1,227.63 

.'-flirtations  mainly  Canadian  and  non-Jnt  table. 

[*Ue  of  hnpottutioDS   75,387.00 

•fee  of  exportation*   SSL  00 


A  7. 

I         IMPROVEMENT  OP  THE  HARBOR  AT  PORTLAND,  MAINE. 

The  project  adopted  in  1886  for  this  improvement  consists  in  dredging 
channel  500  feet  wide  and  29  feet  deep  at  mean  low  water  from  deep 
«ter  of  the  outer  channel  to  the  front  where  the  largest  steamers  re- 
tire and  discharge  their  cargoes.  The  plan  is  indicated  upon  a  map4 
osite  page  460,  Report  of  Chief  of  Engineers  for  1887. 
BNG  88  25 
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The  estimated  cost  of  dredging  the  channel  above-described  was 
$135,000. 

In  a  harbor  like  that  of  Portland  small  poiuts  occasionally  reqnire 
attention  which  have  not  been  definitely  outlined  iu  reports  previously 
submitted  to  Congress.  A  letter,  has  been  recently  received  from  the 
agent  of  the  International  Steam  ship  Company  asking  that  a  small 
shoal  near  the  steamers'  landing  may  be  removed.  An  examination  of 
the  place  will  be  made  as  soon  as  practicable,  and  such  recommendation 
will  be  made  as  the  case  may  seem  to  require. 

For  the  project  indicated  there  has  been  appropriated  the  following 
amount : 

By  act  of  August  5,  1866   $.10,000 

At  the  beginning  of  the  fiscal  year  dredging  was  in  progress  under  a 
contract  with  the  National  Dredging  Company,  of  Wilmington,  M 

Work  under  the  contract  was  completed  December  28,  1887.  Muck 
of  the  material  had  beeu  harder  than  was  anticipated,  and  a  large  part 
of  it  was  of  such  a  kind  that  the  most  tedious  part  of  the  work  wa«  to 
dump  the  material  from  scows  after  it  had  been  dredged.  Notwith- 
standing the  difficulty  the  contractor  pushed  the  work  forward  vigor- 
ously and  to  the  entire  satisfaction  of  this  office. 

The  amount  of  material  removed  under  the  contract  was  198,872  cubic 
yards,  measured  iu  situ. 

The  entire  expenditure  during  the  fiscal  year  has  been  $27,931.75. 

The  total  expenditure  upon  the  project  has  been  $29,992.34. 

As  a  result,  the  portion  of  the  new  channel  lying  along  the  front  of  tht 
wharves  an  average  length  of  about  1,600  feet  and  width  of  400  feet  liai 
been  deepened  from  21  feet  to  29  feet  depth  at  mean  low  water  in  ad 
dition  to  the  slopes  on  the  outer  edges  of  the  cuts. 

The  improvements  thus  far  are  only  partial,  as  the  new  chaunel  doe 
not  yet  extend  outside,  but  it  permits  the  movement  of  the  largest  ves 
sels  about  the  wharves  at  all  stages. 

The  prices  obtained  were  exceptionally  low.  It  is  not  prndent  t 
estimate  the  cost  of  completing  the  improvement  otherwise  than  b 
deducting  the  amount  appropriated  from  the  amount  of  original  est 
mate. 

This  leaves  the  balance  estimated  to  complete  the  deep  chanm 
$105,000. 

It  would  result  in  great  advautage  to  the  work  if  this  amount  con! 
be  made  available  in  a  single  sum. 

Portland  is  the  most  important  port  east  of  Boston  both  iu  a  coi 
mercial  aud  military  point  of  view. 

The  harbor  is  defeuded  by  Forts  Preble,  Gorges.  Scanimel,  and  a  battery  at  Po 
land  Head. 

There  is  a  light-house  on  the  breakwater,  and  a  second  at  Portland  Head,  3  mi 
distant  from  the  city. 

The  harbor  is  in  the  collection  district  of  Portland  and  Falmouth,  Maine,  of  wh 
Portland  is  the  port  of  entry. 

Money  statement. 


duly  1,  1887,  amount  available   $27,9oH 

July  1,  1888,  amount  expended  during  tiacal  year,  exclusive  of  liabilities 

outstanding  July  1,  1887   27, 


July  1,  1888,  balance  available   1 

Amount  Appropriated  by  act  of  August  11,  1868   40,  CKX 


Amount  available  for  fiscal  year  euding  June  30,  1889   40,  001 
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/Amount  (estimated)  required  for  completion  of  existing  project,  $6T»,  000. 00 

1  Amount  that  can  be  protitably  expended  in  fiscal  year  ending  June  30, 1890   65, 000,00 
\  Sabmttted  in  compliance  with  requirements  of  sections  2  of  river  and 
{  harbor  acta  of  1866  and  1867. 

COMMERCIAL  STATISTICS. 

Arrivals  of  sailing  vessels               2,885  [  Linesof  steamers,  foreign  and  coast- 
Arrivals  of  steamers   736  |     wise   11 

IMPORTS. 

By  transatlantic    steamers                   I  Value  of  other  imports  by 
l&.OOO  tons)   $6,905,716  |     water   $1,751,318 

PRINCIPAL  ARTICLES  IMPORTED  IN  SAILING  VESSELS. 

Molasses,  24,425  hogsheads..      $739,875  I  Coal,  400,000  tons  

{•agar.  29,090, 000  pounds....     1,360,000  | 

LANDED  ON  THE  WHARVE8  OF  BACK  COVE. 

Coal  tons..  3,000  |  Building  brick  tons..  1,000 

P.pe-clav  do...  8,000    Granite  do...  8,000 

fire-brick  do...  1,000  |  Castings  do...  1,300 

EXPORT8. 

Value  of  exports  by  sea            $4,503,061  I  Oats  bushels..  49,750 

Ft  ocean  steamers*. . . .  tons. .        100. 000    Peas  do   522, 290 

Wheat  bushels..     1,272,910  I 


The  following  statistics  for  the  fiscal  year  ending  June  30,  1888,  are  furnished  by 
lha  collector  of  customs:  ' 


Shipping. 

Number. 

291 

89,  543 

412 

142,  56T 

a 

219 

.  2,292,875 

A  8. 

IMPROVEMENT  OF  CHANNEL  IN  BACK  COVE,  PORTLAND,  MAINE. 

The  project  for  this  improvement,  adopted  in  1886,  consists  in  deepen- 
Dg  and  straightening  the  chaunel  so  that  it  shall  have  a  depth  of  not 
fss  than  12  feet  at  mean  low  water  aud  a  width  of  300  feet,  following 
harbor  commissioner's  line. 

A  map  is  submitted,  to  accompany  this  report,  showing  the  location 
8  finally  adopted  and  the  progress  made  to  June  30,  1887. 

The  original  estimated  expense  of  the  improvement  was  $181,000. 

trifling  modification  in  the  original  location  has  slightly  reduced  the 
mount  of  material  to  be  removed,  so  that  the  revised  estimate  is 
1*0,000. 

By  act  of  August  5,  18SG,  there  was  appropriated  for  the  work  the 
in/ of  $20,250. 

At  tlie  beginning  of  the  hist  fiscal  year  the  necessary  surveys  and 
<M»K  and  other  preliminary  work  had  been  completed  and  a  contract 
id  been  made  for  dredging  as  far  as  the  available  funds  will  permit 
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The  last  annual  report  explained  the  reasons  for  delay  in  entering 
the  contract. 

Dredging  was  commenced  August  29,  1887,  and  continued  nut 
cember  14,  when  work  was  suspended  for  the  winter. 

On  the  application  of  the  contractor  the  time  of  completion 
contract  has  been  extended,  first  to  June  30,  1888,  and  subaequei 
September  30, 1888. 

The  entire  amouut  of  material  taken  from  areas  which  ha\ 
dredged  to  grade  has  been  49,602  cubic  yards,  situ  measurement 

In  addition  to  this,  a  considerable  portion  of  adjacent  cut  has 
removed,  but  is  not  included  in  reports  nor  payments,  as  the 
requires  completion  to  grade  before  payments  can  be  made. 

A  s  a  result  a  part  of  the  channel,  over  2,000  feet  long  and  72  fe 
has  been  dredged  to  give  a  least  depth  of  12  feet  at  mean  low 
and  an  additional  distance  of  930  feet  has  been  dredged  to 
depth,  with  a  width  of  24  feet. 

The  funds  now  available  of  the  first  appropriation  are  ei 
cover  expense  of  completing  the  first  three  cuts  from  the  point 
ing  to  the  end  of  the  channel,  as  shown  upon  the  map. 

The  amount  expended  in  the  fiscal  year  is  $9,281.02. 

Total  expended  to  June  30, 1888,  $10,728.39. 

The  progress  made  by  the  contractor  thus  far  has  not  been 
tory,  though  there  have  been  many  causes  of  delay,  which  the  con! 
could  not  foresee  nor  prevent.   His  requests  for  extension  of  tii 
therefore  been  approved  in  this  office,  and  the  extension  has  been 
ized  by  the  Chief  of  Engineers. 

The  completion  of  the  channel  is  expected  to  add  to  the  convc 
of  receiving  and  shipping  large  amounts  of  coal,  lumber,  pottei 
and  miscellaneous  articles,  and  it  will  cause  greatly  reduced 
especially  in  the  interest  of  suburban  villages,  towards  which  the 
of  the  city  is  tending. 

With  the  appropriations  which  may  be  made  available  for  t 
pose,  it  is  proposed  to  continue  the  improvement  by  completing 
cuts  the  entire  length,  and  then  to  widen  the  channel  by  sue 
until  the  entire  width  is  obtained. 


Back  Cove  is  a  part  of  Portland  Harbor,  and  is  therefore  in  the  same 
district,  and  is  defended  by  the  same  forts,  and  is  near  the  same  light-bo 
given  for  Portland  Harbor. 

The  commercial  statistics  can  not  at  present  be  separated,  froi 
of  the  principal  harbor,  with  which  they  are  therefore  included. 

Money  statement 

July  1,  1887,  amount  available   

Jaly  1,  1888,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  1887   $6,880.  35 

July  1,  1888,  outstanding  liabilities   2,400.  157 

July  1,  1888,  amount  covered  by  existing  contracts   14,950.  OO 


July  1,  1888,  balance  available  

Amount  appropriated  by  act  of  August  11, 1888  

Amount  available  for  fiscal  year  ending  June  30,  1869. 


Amount  (estimated)  reqnired  for  completion  of  existing  project. 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
Submitted  in  compliance  with  requirements  oi  seotions  2  of  river 
harbor  acts  of  1866  and  1867. 


890  *e 
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A  9. 

BREAKWATER  AT  MOUTH  OF  SACO  RIVER,  MAINE. 

The  present  project  for  this  improvement  consists  in  repairing  and 
completing  the  old  breakwater  so  that  it  shall  have  a  height  of  15  feet 
above  low  water  and  a  width  of  12  feet  on  top.  It  has  been  recom- 
mended that  after  completing  the  work  thus  far  the  breakwater  be  ex- 
tended to  Sharp's  Ledge. 
The  following  appropriations  have  been  made  for  the  work  : 

By  act  of  July  5, 1884   $15, 000. 00 

By  act  of  August  5, 1886  12, 500. 00 

Total   27,500.00 

Total  expenditure  to  June  30,  1887    20, 024. 04 

At  the  beginning  of  the  fiscal  year  work  was  in  progress  under  a  con- 
tract with  George  Willett  Andrews,  of  Biddeford,  Me.,  for  placing  stone 
upon  the  breakwater  and  rectifying  the  beacon. 

Work  under  the  contract  was  completed  October  6,  1887.  The 
amount  of  stone  delivered  in  the  fiscal  year  was  6,484  tons,  and  the 
entire  amount  under  the  contract  was  10,964  tons. 

The  beacon  has  been  placed  in  an  erect  positiou,  and  has  been  se- 
cured by  heavy  stone  placed  at  the  end  of  the  breakwater. 

A  length  of  1,310  feet  of  the  breakwater  has  been  completed  from 
the  outer  end,  and  an  additional  distance  of  292  feet  has  been  made 
nearly  ready  to  receive  the  capping  stones. 

In  the  first  year  after  commencing  the  work  the  amount  of  stone  re- 
quired to  complete  a  given  length  was  largely  in  excess  of  the  estimate, 
owing  to  displacement  and  sinking  in  the  sand.  It  was  therefore 
thought  necessary  to  increase  the  estimate  submitted  in  rejwrts  for  1886 
And  1887.  The  stone  delivered  under  the  last  contract  lias,  however, 
gone  further  than  was  expected,  so  that  the  average  for  the  whole  work 
done  is  about  the  same  as  the  origiual  estimate. 

The  estimated  amount  required  to  complete  the  old  breakwater  is 
therefore  the  origiual  estimate  reduced  by  the  amount  appropriated. 
Balance  required  June  30,  1888,  £42,500. 

Any  funds  which  may  be  made  available  for  the  ensuing  year  will  be 
applied  to  the  completion  of  the  breakwater. 

It  is  recommended  that  the  amount  necessary  to  complete  the  old 
breakwater  be  appropriated  for  fiscal  year  ending  June  30,  1890. 

The  Saco  River  Breakwater  is  a  part  of  the  work  for  improving  Saco 
River,  Maine ;  but  its  completion  will  not  benefit  the  bar  at  mouth  of 
the  river  to  any  appreciable  extent  until  other  work  for  improviug  the 
river  can  be  constructed  on  the  opposite  side  of  the  chanuel,  as  recom- 
mended in  the  last  annual  report  for  Saco  River. 

The  breakwater  is  in  the  collection  district  of  Saco.  The  nearest  port  of  entry  is 
Saco.    The  nearest  light-house  is  Wood  Island  light-station. 

Commercial  statistics  are  included  with  those  for  Saco  River. 

Money  statement, 

July  1,  1887,  amount  available   $7, 475. 96 

July  1,  1858,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outatanding  July  1,  1887    7, 474. 48 

July  1,  1838,  balance  available    1. 48 

Amount  appropriated  by  act  of  August  1 1 , 1888   12, 500. 00 

Amount  available  for  fiscal  year  ending  June  30,  1889   12,501.48 

( Amount  (estimated)  required  for  completion  of  existing  project  . ..  30,000. 00 

]  Amount  that  can  be  profitably  expended  in  fiscal  yearending  June  30, 1890  30,000.00 
1  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
I   harbor  acta  of  1866  and  18G7. 
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A  io. 

IMPROVEMENT  OF  SACO  RIVER,  MAINE. 

The  project  for  improving:  the  Saco  River  was  adopted  in  188ft,  its 
object  being  to  obtain  a  depth  of  6  feet  at  mean  low  water  to  the  cities 
of  Saco  and  Biddeford. 

The  points  requiring  improvement  to  obtain  the  results  indicated  were 
the  following: 

The  bar  at  the  month  of  the  river. 

Ledge  and  slioals  at  Little  Islands  (the  latter  requiring  one  or  more 
submerged  jetties). 

Shoal  from  Pier  2  to  wharves. 

Closing  channel  between  Cow  Island  and  mainland. 

See  Report  of  Chief  of  Engineers,  1884,  page  484,  and  1886,  page  555. 

At  the  beginning  of  the  tiscal  year  contracts  had  been  made  with 
Thomas  Symonds,  of  Leominster,  Mass.,  for  removing  the  ledge  at  Little 
Islands,  and  with  Robert  Hamilton,  of  Chebeague,  Me.,  to  dredge  the 
shoals  near  the  same  place. 

The  removal  of  the  ledge  was  commenced  in  September,  1887,  and  was 
completed  November  18.  Two  hundred  aud  fourteen  cubic  yards  of  rock 
were  removed  from  the  ledge,  so  that  the  channel  between  the  islands 
has  been  given  a  width  of  110  feet,  with  a  depth  of  6  feet  at  mean  low 
water. 

The  dredging  of  the  adjacent  shoals  was  commenced  August  29,  and 
was  completed  October  31.  The  amount  of  material  removed  from  the 
channel  by  dredging  was  19,407£  cubic  yards,  measured  in  scow. 

As  a  result  there  is  a  good  channel  of  6  feet  depth  at  low  water, 
though  somewhat  crooked,  past  Little  Islands,  the  width— save  at  the 
point  between  the  islands,  where  it  is  narrow — being  200  feet  or  more. 

A  further  work,  consisting  of  a  stone  jetty  aud  training- wall,  will  be 
required  to  concentrate  and  direct  the  flow  so  that  the  channel  may  be 
maintained  by  the  scour  of  the  current. 

Upou  the  representation  of  parties  iu  Saco  aud  Biddeford  that  dredg- 
ing near  the  coal  wharves  was  greatly  needed,  authority  was  received 
Irom  the  Chief  of  Engineers  to  expend  a  balance  of  $4,000  for  that  pur 
pose. 

The  work  was  commenced  November  1  aud  was  completed  December 
5  by  Mr.  Robert  Hamilton,  who  had  dredged  the  shoal  at  Little  Islands. 
As  the  time  did  not  permit  of  making  a  formal  contract  after  public 
advertisement,  and  it  was  not  probable  that  any  advantage  would  be 
obtained  even  had  there  been  time,  Mr.  Hamilton  was  employed  to  do 
the  work  at  the  same  price  as  on  the  other  work  for  which  he  had  been 
the  lowest  bidder. 

The  amount  of  material  removed  under  this  agreement  was  16,987 
cubic  yards,  and  it  resulted  in  giving  a  clear  chaunel  along  the  front 
of  the  wharves  to  the  full  depth  of  0  feet  at  mean  low  water.  The 
average  width  dredged  was  100  feet,  and  the  average  length  750  feet. 
This  gave  a  great  temporary  relief  to  the  shipping  interests  of  the  place, 
which  would  otherwise  have  been  greatly  embarrassed  iu  receiving  coal 
and  other  articles  before  the  closiug  of  the  river  by  ice. 

Observations  have  been  made  to  obtain  the  direction  and  velocity  of 
the  current  in  the  ordinary  tides  near  Little  Islands,  and  these  have 
been  extended  to  the  time  of  freshets  over  the  principal  places  where 
improvements  are  required  except  over  the  bar  at  the  mouth. 

The  changes  which  occur  in  the  channel  are  almost  exclusively  due 
to  the  scouring  action  and  the  deposition  of  drift  at  times  of  freshets. 
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The  only  appropriation  thus  far  made  for  this  improvement  was  by 
act  of  August  5,  188G,  $12,500. 

Amount  expended  to  June  30,  1888, ,  $12,436.32. 

The  work  considered  necessary  to  give  the  required  depth  was  origi- 
nally planned  to  consist  largely  of  dredging. 

It  is  believed,  however,  that  a  channel  dredged  in  the  broader  places 
of  the  sandy  bottom  will  not  remain  for  any  great  length  of  time  uuless 
the  current  be  restricted  to  a  width  which  is  found  sufficient  to  maintain 
a  good  depth  in  the  narrower  parts  of  the  river.  It  is  also  considered 
desirable  to  construct  the  works  for  contracting  the  space  in  which  the 
current  flows  before  doing  any  dredging,  as  it  is  probable  that  by  this 
means  the  scour  will  reduce  the  amount  of  material  to  be  otherwiso 
removed. 

The  general  features  of  a  project  for  this  purpose  were  indicated  in 
last  Annual  Report  (pages  457  and  458,  Report  of  Chief  of  Engineers, 
1887),  and  a  map  aud  plans  of  the  work  were  quite  fully  shown.  It  is 
probable  that  certain  details  of  the  plan  may  require  modification,  but 
the  principle  employed  is  considered  so  essential  to  the  maintenance  of 
a  good  channel  that  the  project  is  recommended,  and  the  estimate  is 
here  repeated : 


Jetty  at  mouth  of  river,  65,000  tons  stone,  at  $1   $65,000 

Improvement  at  Little  Islands   15, 000 

For  pier-head,  coal-wharf  channel   10,000 

Revetment  to  coal- wharf  channel   4, 500 

For  wing  dams,  '20,000  tons  stone,  at  $1   20, 000 

Revetment  of  shoal,  2,500  tons,  at  $1   2, 500 

Dredging  channel   10, 000 

Contingencies  of  engineering,  etc   13,000 


Total   140,000 


The  bar  at  the  mouth  of  the  river  is  the  most  serious  obstacle  to  the 
navigation. 

The  depth  over  the  bar  frequently  changes,  but  it  is  much  of  the  time 
as  small  as  the  depth  over  the  shoals  above. 

Vessels  which  arrive  off  the  bar  at  low  stages  of  water  must  wait 
outside  in  all  kinds  of  weather,  until  high  water,  and  even  then  large 
vessels  are  likely  to  have  difficulty  in  passing. 

The  breakwater,  for  which  a  separate  appropriation  is  made,  and 
which  is  therefore  made  the  subject  of  a  separate  report,  is  filling  its 
office  fairly  well,  but  it  merely  prevents,  to  a  greater  or  less  degree, 
the  drifting  of  sand  across  the  mouth  of  the  river,  and  can  not  coufine 
the  current  so  as  to  maintaiu  a  channel  of  good  depth. 

It  is  therefore  recommended  as  of  prime  importance  that  works  for 
producing  and  maintaining  a  good  channel  over  the  bar  should  be  un- 
dertaken as  soon  as  the  funds  therefor  may  permit. 

The  estimate  for  completiou  of  present  project  does  not  include  the 
removal  of  the  bar  at  the  mouth  of  the  river. 

Saco  River  isiu  the  collection  district  of  Saco,  Me.,  of  which  Saco  is  the  port  of  entry. 
Nearest  light-house,  Wood  Island. 


Money  statement 

Jaly  1,  1«87,  amount  available   $11,935.24 

Jaly  1,         amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,  1887   11,871.56 

July  1,  1888,  balance  available   63. 6ft 

Amount  appropriated  by  act  of  August  11,  1888   10, 0O0. 00 


Amount  available  for  fiscal  year  endiug  June  30,  1889   10, 063. 68 
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f  Amount  (estimated)  required  for  completion  of  existing  project  $40, 000.00 

J  a  oun  t  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1890  25,000.00 
1  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

I   harbor  acts  of  1866  and  1867. 

STATISTICS. 

The  following  commercial  statistics  for  the  fiscal  year  ending  June  30, 1888,  wero 
furnished  by  the  collector  of  customs: 

Number  of  clearances  for  foreign  ports   4 

Tonnage  696 


A  zz. 

IMPROVEMENT  OF  KENNEBUNK  RIVER,  MAINE. 

No  appropriation  has  been  made  for  this  work  since  1881. 

Improvements  at  the  month  of  the  river  were  began  in  1798  by  the 
State  of  Massachusetts  with  the  approval  of  Congress. 

The  work  subsequently  built  has  consisted  of  crib- work,  forming  a 
jetty  and  protection  near  the  mouth  of  the  river,  a  wooden  pier  or  wharf 
about  1,000  feet  above  the  mouth,  and  two  granite  piers  or  jetties  across 
the  bar  at  the  mouth  of  the  river.  The  channel  has  also  been  dredged, 
and  two  small  ledges  of  rock  have  been  removed  to  give  a  depth  of  I 
feet  at  mean  low  water. 

The  appropriations  for  the  work  have  been — 


By  act  of  March  2, 1829   $5,000 

By  act  of  March  2, 1831   1, 175 

By  act  of  July  3,  1832   1,700 

By  act  of  June  28,  1834   10,300 

By  act  of  July  2,  1836...   7,600 

By  act  of  March  3,  1837 .'   3,000 

By  act  of  J  uly  7,  1838   8, 000 

By  act  of  August  30,  1852   7,f>00 

By  act  of  July  11,  1870    5,003 

By  act  of  March  3,  1871   6, 000 

By  act  of  August  14.  1876   5,000 

By  act  of  March  3,  1879   2, 000 

By  act  of  June  14,  1880   2, 000 

By  act  of  March  3, 1881   2, 000 

Total   65,175 


On  the  30th  of  June,  1887,  there  remained  on  hand  a  balance  of  $336.34. 

The  improvements  have  maintained  a  good  cbannel  over  the  bar  ami 
to  the  bridge  and  wharves,  about  1  j  miles  above. 

In  the  month  of  June,  1888,  the  top  of  the  wooden  pier  was  repaired 
and  re-covered  with  gravel. 

No  other  work  has  been  done,  and  no  work  is  proposed  for  the  ensu- 
ing year,  save  such  minor  repairs  as  may  be  paid  for  by  the  small  re- 
maining balance. 

The  river  is  in  the  collection  district  of  Kennebunk  ;  nearest  port  of  entry  is  Kenne- 
bunk ;  nearest  light-house  is  on  Goat  Island,  near  Cape  Porpoise. 

Money  statement 

July  l,  1887,  amount  available   $336.34 

Julv  1,  1888,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 

outstanding  July  1,  1887   236. 93 

July  1,  1888,  balance  available   99.43 
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COMMERCIAL  8TATI8TIC8. 

The  following  commercial  statistics  for  the  fiscal  year  ending  June  30, 188*5,  were 
famished  by  the  collector  of  customs  : 

Arrivals  and  departures  coastwise  75 

Vessels  built  in  the  district   3 

Tonnage  75 


A  12. 

IMPROVEMENT  OF  THE  HARBOR  AT  YORK,  MAINE. 

The  project  for  this  work  consists  in  widening  the  channel  in  three 
places  to  obtain  a  depth  of  10  feet  at  mean  low  water,  with  room  for  the 
movement  of  vessels. 

There  has  been  appropriated  for  this  improvement  the  following 
■•.mount: 

By  act  of  August  5,  1886  :    $15,000.00 

Total  expenditures  to  June  30, 1888   12, 028. 11 

At  the  end  of  the  fiscal  year  work  was  progressing  under  a  contract 
for  removing  gravel  and  rock  from  the  point  at  Stage  Neck,  and  from 
the  second  point  above,  at  prices  of  G5  cents  and  35  cents  per  cubic 
yard,  respectively. 

Work  was  continned  until  August  26,  when  there  had  been  removed 
4,059  cubic  yards  in  situ  from  the  upper  shoal,  and  15,283  cubic  yards 
from  Stage  Neck  Point. 

At  the  latter  place  numerous  borings  had  previously  been  made  to  as- 
certain the  kind  of  material  to  be  removed.  Nothing  worse  than  coarse 
rocks  and  gravel  had  been  discovered. 

In  dredging  it  was  discovered  that  a  considerable  point  of  ledge  pro- 
jected  into  the  part  to  be  removed  at  the  point  of  Stage  Neck.  This  is 
the  important  part  of  the  entire  improvement,  and  it  was  therefore 
thought  best  to  suspend  further  operations  until  the  ledge  can  be  re- 
moved. 

A  careful  survey  of  the  ledge,  which  had  been  exposed  by  dredging, 
was  made  in  November,  1887,  and  the  quantities  to  be  removed  were 
ascertained. 

The  project  can  not  be  completed  and  no  benefit  can  obtain  from  the 
channel  from  the  work  already  done  at  that  place  until  the  ledge  is  re- 
moved. This  makes  it  necessary  to  revise  the  original  estimate  for  the 
entire  work  as  follows  : 


503  cnbic  yards  of  ledge,  at  $15   $13, 545. 0 

VI,  167  cubic  yards  of  gravel  and  rock,  at  65  cents   13, 758. 55 

36,168  cubic  yards  of  sand  and  gravel,  at  35  cents   12,658.80 

Contingencies  of  engineering,  etc   4, 037. 65 


Total  for  depth  of  10  feet   44, 000. 00 


In  this  narrow  part  of  the  channel  the  tidal  current  is  exceedingly 
strong,  and  but  for  the  rock  it  would  no  doubt  scour  the  place  to  a 
greater  width  and  depth. 

The  proportion  of  vessels  carrying  coal,  ice,  and  other  freights  which 
draw  more  than  10  feet  is  very  large,  and  a  jagged  bottom  at  that  depth 
;is  very  dangerous.  If  the  rock  is  to  be  removed  at  all,  I  am  of  the 
-opinion  that  a  depth  of  12  feet  at  mean  low  water  is  the  minimum  which 
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is  advisable.  This  will  increase  the  quantity  of  ledge  to  be  removed  to 
1,700  cubic  yards,  and  will  add  $13,500  to  the  estimated  expeuse. 

As  the  original  project  ouly  contemplated  a  depth  of  10  feet  the  esti- 
mate for  completion  of  project  is  for  10  feet  only. 

York  Harbor  is  iu  the  collection  district  of  York,  Me.,  of  which  York  is  the  port 
of  entry.   The  nearest  light-house  is  at  Capo  Neddick. 

Money  statement. 

July  1,  IHK7,  amount  available   $14, 319. 3S 

July  1,  1888,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1, 1887   12,247. 46 

July  1,  1888,  balance  available   2,071.89 

Amount  appropriated  by  act  of  August  11,  18^8   10,000.00 

Amount  available  for  fiscal  year  ending  June  30,  1889   12,071.89 

f  Amount  (estimated)  required  for  completion  of  existing  project   19,000.00 

J  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1890  19,000.00 
1  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
I   harbor  acts  of  1866  and  1867. 


A  13. 

IMPROVEMENT  OF  PORTSMOUTH  HARBOR,  NEW  HAMPSHIRE. 

The  project  for  improving  this  harbor  comprises  the  following: 

(1)  Constructing  a,  breakwater  across  the  side  channel  between  Great 
Island  and  Goat  Island.  This  was  completed  in  1880,  but  has  since 
been  re-inforced  by  receiving  the  stone  excavated  from  Gangway  Rock. 

(2)  Removing  Gangway  Bock  to  a  depth  of  20  feet  at  mean  low  water. 
The  depth  was  restricted  to  20  feet,  owing  to  the  expense  attending  a 
greater  depth. 

(3)  Removing  to  10  feet  depth  at  mean  low  water  the  ledge  on  the 
point  at  Badger's  Island. 

The  original  estimate  of  cost  submitted  in  1879  was  $150,000. 
The  following  appropriations  have  been  made  for  the  work,  viz : 


By  act  of  March  3,  1879  $10,000.  00 

By  act  of  J  uno  14,  1880   25, 000.  00 

By  act  of  March  3,  1*81   20,000.00 

By  act  of  August  2.  1882    17, 000.  00 

By  act  of  July  5,  1884   20, 000.  OO 

By  act  of  August  5,  1886    15, 000.  O0 


Total   107,000.  O0 

Total  expended  to  June  30,  1888    106,604.  Oi 


At  the  beginning  of  the  fiscal  year  work  was  in  progress  under  a  con- 
tract with  Mr.  George  W.  Townsend,of  Boston,  Mass.,  for  completing 
the  removal  of  Gangway  Rock. 

The  time  for  completing  the  contract  was  November  30,  1887,  bvv 
work  was  somewhat  delayed  by  unavoidable  causes,  so  that  an  exten 
sion  to  June  30,  1888,  was  asked  by  the  contractor  and  was  authorize* 
by  the  Chief  of  Engiueers. 

The  work  was,  however,  pushed  forward  with  all  possible  rapidity 
even  into  the  extreme  cold  of  winter,  aud  was  fiuished  January  11, 188^ 

The  amount  of  ledge  removed  was  032  cubic  yards,  all  of  which  h  . , 
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been  deposited  upon  the  breakwater  between  Great  Island  and  Goat 
Island,  to  give  it  additional  thickness  and  stability. 

This  completes  the  removal  of  Gangway  Rock,  and  completes  all  the 
improvements  origiually  projected,  except  a  portion  of  the  ledge  pro- 
jecting from  the  point  of  Badger's  Island. 

The  amount  of  ledge  remaining  to  be  removed  is  590  cubic  yards. 
The  average  of  four  bids  for  removing  the  first  part  of  this  ledge  was 
$34,594;  per  yard ;  but  prices  are  now  somewhat  lower,  and  the  estimate 
may  safely  be  made  as  follows : 

590  cubic  yards  ledge,  at  $30  ! . . . .  $17, 700 

Contingencies  of  engineering  and  superintendence   2, 300 

20,000 

The  rock  is  very  hard  and  is  exposed  to  very  rapid  tidal  currents, 
both  flood  and  ebb,  and  is  upon  the  slope  of  the  point,  so  that  its  re- 
moval is  expensive.  The  cross- section  through  which  the  current  flows 
will  be  so  little  increased  by  the  removal,  being  but  a  little  more  than 
1  per  cent.,  that  it  is  not  probable  that  any  perceptible  effect  to  the 
tidal  currents  will  result  On  the  other  hand,  the  proposed  depth  of  10 
feet  over  the  point  is  less  than  the  draught  of  a  large  proportion  of  the 
vessels  which  pass.  The  currents  are  peculiar  in  their  action  at  this 
place,  and  at  low  water  they  run  nearly  as  rapidly  as  at  any  other 
stage.  Vessels  will  be  more  likely  to  be  driven  near  or  over  the  point 
after  the  ledge  is  removed  than  before,  so  that  the  liability  of  injury 
by  striking  the  ledge  is  increased  rather  than  diminished  by  the  re- 
noval. 

It  Is  therefore  recommended  that  no  further  work  be  done  unless  it 
be  considered  desirable  to  remove  the  rock  to  a  depth  of  not  less  than  18 

feet. 

The  expense  of  removing  the  point  ledge  to  18  feet  depth  to  the  same 
line  which  limits  the  former  project  is  as  follows,  the  price  per  yard  be- 
ing estimated  lower  than  for  the  10-feet  depth  because  it  can  be  done 
cheaper : 

3,442  cubic  yards  submerged  ledge,  at  $25   $86,  050 

Contingencies,  10  per  cent   8, 605 

■ 

Total   94,655 

For  such  an  expenditure  the  area  of  the  cross-section  of  the  river  at 
low  water  would  be  increased  but  a  trifle  over  4  per  cent,  on  the  side 
where  the  currents  are  least  rapid. 

The  point  is  in  a  bend  of  the  river,  and  the  most  rapid  currents  are 
•a  the  opposite  side.  It  is  hardly  possible  that  these  strong  currents 
can  be  radically  affected  by  the  removal  of  the  ledge  even  to  18  feet,  as 
indicated,  so  that,  although  I  consider  it  decidedly  better  than  the 
smaller  depth,  I  do  not  recommend  any  further  work  at  present,  be- 
cause the  benefits  are  not  commensurate  with  the  expense. 

Money  statement. 

July  1,  1887,  amount  available  $12,269.64 

Jolv  1,  1888,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,  1887   11.874.58 


hly  l, 

fLnoun 


y  1,  1888,  balance  available   395.06 

t  appropriated  by  act  of  August  11,  1888   15, 000. 00 


Amount  available  for  fiscal  year  ending  June  30,  1889   15,395.06 
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f  Amount  (estimated)  required  for  completion  of  existing  project   $5,000.00 

J  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1890  5,000.00 
l  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
1    harbor  acts  of  1*66  and  1867. 


COMMERCIAL  STATISTICS. 


"Nnmber  of  arrivals  of  sailing  vessels  

Number  of  arrivals  of  steamers   42 


•Coal  tons.. 

Railroad-ties  

Cement  barrels.. 

Salt  boxes.. 

Salt  hogsheads.. 

Iron  tons.. 

Potatoes  bushels.. 

Oysters  do  

Wood  cords.. 

Miscellaneous  merchandise  , 


237,000 
141,049 

36,000 
10,000 
1,000 
750 
3,722 
1,875 
150 


Lumber  feet.. 

Laths  

Lime  barrels.. 

JP 1  uttt  or  ■  ••••••  ••••«•  •  -  do .  ■ .  ■ 

Molding-sand  tons. . 

Ashes  do. — 

Phosphates  ...do.... 

Stone  do  

Concrete  do.... 

 tons.. 


62,902,000 
70,000 
34,000 
5,000 
1,300 
100 

euo 

500 
100 
1,650 


EXPORTS. 


Brick   15,000,000 

Number  of  steam-boat  lines   4 

Number  of  tug-boat  lines  '.   4 

Number  of  irregular  tow-boats  arriving  for  tows  ......  50 

Number  of  vessels  owned  63 

Tonnage   10, 193.  fc7 


The  above  statistics  have  been  courteously  furnished  by  Col.  William  H.  Sisc, 
president  of  the  Portsmouth  Board  of  Trade. 


A  14. 

IMPROVEMENT  OF  THE  COCHECO  RIVER,  NEW  HAMPSHIRE. 


A  full  description  of  this  river,  and  its  connection  witk  the  Piscata 
qua,  was  submitted  in  the  last  Annual  Report.  The  present  project  fc 
improving  the  Cocheco  River  contemplates  cutting  a  channel  throng 
the  ledge  and  other  material  a  short  distance  below  the  city  of  Dove 
N.  II.,  so  as  to  give  a  width  of  50  feet,  and  depth  of  5  feet  at  low  wate 
For  the  same  purpose  bowlders  are  to  be  removed  from  the  chaim 
below  the  narrows.  The  original  estimate  for  cost  of  this  improvemei 
was  $47,000. 

The  following  appropriations  have  been  made  for  this  work,  viz  : 

By  act  of  Jul  v  5,  1884    $28,  000. 

JBy  act  of  August  5,  1886   10,  OOO. 


Total  

Total  expended  to  June  30,  1888   37^ 

At  the  date  of  the  last  Annual  Report  a  contract  was  outstanding  wi 
Mr.  Thomas  Syraonds,  of  Leominster,  Mass.,  for  removing  ledge  a1 
bowlders  from  the  channel. 

Work  uuder  the  contract  was  completed  September  30,  1887  ;  7 
cubic  yards  of  solid  ledge  and  350  cubic  yards  of  bowlders  were 
moved  under  the  terms  of  the  contract. 
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The  ledge  was  the  worst  portion  of  the  obstruction,  and  the  result 
thus  far  has  been  of  great  benefit  to  the  navigation  of  the  river,  and 
the  completion  of  the  project  will  be  a  still  further  benefit. 

While  a  draught  of  5  feet  at  mean  low  water  is  of  vast  benefit  to  the 
place,  and  has  made  the  channel  navigable  nearly  to  Dover  for  vessels 
of  600  tons,  or  even  more,  at  extreme  high  water,  yet  the  time  for  such 
navigation  is  limited  to  very  short  intervals  near  the  highest  stages. 

The  narrow  channel  not  bemg  straight,  is  very  difficult  to  navigate- 
with  a  tug  having  large  vessels  in  tow,  and  the  interests  involved  indi- 
cate that  it  will  need  to  be  made  both  wider  and  deeper. 

The  commercial  interests  of  Dover  were  quite  fully  given  in  my  re- 
port for  1886,  to  which  I  refer.  (See  page  550,  Report  of  Chief  of  En- 
gineers, 1886.) 

Money  statement. 


July  1,  1887,  amount  available   $9, 502. 64 

Jalv  1,  1888,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1, 1887   9, 184. 75 


July  1,  1888,  balance  available   317. 89- 

Amount  appropriated  by  act  of  August  11, 1888   9. 000. 00 


Amount  available  for  fiscal  year  ending  June  30,  1889    9. 317. 89* 


COMMERCIAL  STATISTICS  FOR  1887. 

Arrival  of  sailing  vessels,  90. 

Vessels  built  during  the  year,  1  sailing  vessel,  1  steam  tug. 

RECEIPTS  BT  WATER. 

Coal  

Lumber.^.  


..tons..  25,000 
..feet..  5,000,000 
caaks..  12,000 


A  15. 

HARBOR  OF  REFUGE  AT  LITTLE  HABBOR,  NEW  HAMPSHIRE. 

The  project  for  this  improvement,  adopted  in  1886,  was  based  upon  a. 
recommendation  by  Col.  George  Thorn,  Corps  of  Engineers  (Report  of 
Chief  of  Engineers,  1882,  page  507.)  It  consisted  in  dredging  a  chan- 
nel 100  feet  wide  and  9  feet  deep  across  the  bar  a  distance  approx 
imately  3,000  feet ;  widening  the  anchorage  basin  to  300  feet  for  a 
distance  of  700  feet,  and  constructing  a  small  breakwater  on  the  ledge 
at  Jerry's  Point.   The  estimated  cost  was  $33,000. 

The  object  of  the  work  is  to  make  a  harbor  in  which  vessels  may  take 
refuge  at  such  times  as  they  are  unable  to  make  a  harbor  in  the  mouth 
of  the  Piscataqua  River  owing  to  the  great  rapidity  of  the  ebb  tides. 

The  act  of  Congress  approved  August  5,  1886,  appropriated  $10,000 
for  this  improvement. 

Amount  expended  to  June  30,  1888,  $9,907.76. 

At  the  beginning  of  the  fiscal  year  a  contract  had  been  made  with 
Messrs.  Moore  &  Wright,  of  Portland,  Me.,  for  dredging  in  the  channel. 

Work  was  commenced  early  in  July  and  was  completed  as  far  as  funds- 
permitted  on  the  22d  of  September. 
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There  were  removed  from  the  channel  36,021  cubic  yards  of  material, 
resulting  in  a  cut  75  feet  wide  and  2,400  feet  long,  to  the  depth  of  9 

feet. 

The  cut  does  not  reach  to  the  inner  anchorage,  so  that  no  benefits  to 
navigation  are  yet  obtained. 

It  will  be  readily  seen  that  a  channel  of  3,600  feet  long,  nearly  all  of 
which  is  but  100  feet  wide,  and  has  but  9  feet  in  depth  at  mean  low 
water,  aud  but  little  more  than  6  feet  at  extreme  low  water,  will  serve 
but  little  purpose  for  sailing  vessels,  especially  as  the  winds,  at  timea 
when  it  would  be  needed,  would  blow  across  the  channel  for  its  entire 
length,  aud  at  low-water  stages  nothing  larger  than  a  small  fishing 
smack  could  venture  to  enter. 

An  enlarged  project  has  therefore  beeu  recommended,  at  an  ultimate 
probable  cost  of  (1225,000. 

Fgr  a  description  aud  plau  I  refer  to  my  last  annual  report.  (See  Re- 
port of  Chief  of  Eugineers,  1887,  page  470,  with  map.) 

There  are  at  present  no  commercial  statistics  to  report  for  this  place 
save  as  they  have  beeu  given  in  previous  reports,  giving  wrecks,  etc, 
and  the  statistics  for  Portsmouth  aud  Dover.  All  vessels  for  these 
points  pass  Little  Harbor. 

Money  statement. 


July  1,  1887,  amount  available   $9,650.29 

July  1,  1SHS,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 

outstanding  July  1,  1887   9, 558. 05 


July  1, 1888,  balance  available   92.24 

Amount  appropriated  by  act  of  August  11,  1888    20,000.00 


Amount  available  for  fiscal  year  ending  June  30,  1889   20,092.  J4 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1890   23, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


A.  l6. 

preliminary  examination  of  ba.yoduce  [bagaduce]  river,  maine 
between  the  towns  of  penobscot  and  brooksvllle. 

United  States  Engineer  Office, 

Portland,  Me.,  December — ,  1886. 

General  :  The  river  aud  harbor  act  of  August  5,  1886,  required  a 
examination  or  survey  of  the  "  Bayoduce  Kiver  between  the  towns  c 
Penobscot  and  Brooksville,  Maine." 

By  letter  of  September  27,  1880,  from  office  of  the  Chief  of  Engineers 
the  duty  was  assigued  to  me. 

Coast  Survey  chart  No.  311  of  the  Penobscot  River  and  Belfast  Baj 
Maine,  and  Coast  Survey  chart  Penobscot  Bay,  Maine,  contain  ver 
complete  maps,  though  on  a  small  scale,  of  the  river  in  questioi 
Upon  these  charts  the  name  of  the  river  is  given  as  "  Bagaduce,"  a  a 
I  tiud  through  inquiry  in  the  locality  that  the  name  indicated  by  tl 
Coast  Survey  is  correct. 

•  •••••• 

For  maps  to  explain  this  report  I  refer  to  the  charts  already  m«a 
tioned.    It  will  be  seen  that  the  Bagaduce  River  is  a  tidal  water  opo 
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ing  into  Peuobscot  Bay  at  Castine.  The  lower  part  or  mouth  of  the 
river  forms  the  harbor  of  Castine,  where  the  mean  rise  of  the  tide  is 
9.3  feet. 

About  5  miles  above  the  mouth  of  the  river  is  a  place  known  as  the 
u  narrows,"  though  even  here  the  banks  are  at  least  700  feet  apart,  and 
the  channel  for  the  largest  vessels  is  more  than  half  that  width. 

Immediately  above  the  "  narrows  n  the  river  is  much  broader  and  di- 
vides into  the  North  and  South  Forks.  The  tidal  portion  of  the  North 
Fork  terminates  in  the  Northern  Bay,  while  that  of  the  South  Fork 
passes  through  the  u  South  Bay  "  and  thence  in  a  tortuous  channel 
through  various  "  narrows n  and  broad  places  to  the  town,  or  rather 
village,  of  Brooksville,  a  distance  of  about  8  miles.  The  river  between 
Penobscot  and  Brooksville  cousists  of  the  two  forks  mentioned,  a  total 
distance  by  the  channel  of  about  11  miles. 

From  the  "  narrows"  to  Penobscot  the  North  Fork  is  broad  and  has 
a  good  channel,  though  somewhat  indirect,  as  far  as  Bridge's  Point. 
This  point  is  on  the  east  shore  where  the  river  widens  into  Northern 
Bay,  about  3  miles  from  the  narrows,"  and  a  little  more  than  three- 
fourths  of  a  mile  below  the  head  of  the  channel  at  Peuobscot. 

#•••••• 

The  town  has  two  villages,  known,  respectively,  as  "  Penobscot  "  and 
u  Sonth  Penobscot."  The  latter  is  at  the  head  of  the  tidal  channel  of 
the  river  on  the  southeast  shore  of  the  bay,  while  the  former  is  1  mile 
further  north. 

Owing  to  the  very  crooked  channel  in  the  broad  waters  of  the  two 
forks,  and  of  the  very  rapid  tidal  current  through  the  "narrows,"  there 
is  a  great  desire  expressed  to  have  the  shallow  places  suitably  marked 
by  baoys,  aud  it  would  seem  that  the  necessity  is  not  exaggerated. 

Althongh  the  question  of  buoyage  does  not  properly  form  a  part  of 
this  report,  it  is  here  mentioned  for  the  reason  that  this  examination 
seems  to  have  been  asked  by  the  people,  partly  to  secure  the  proper 
marking  of  the  channel,  which  is  one  of  the  greatest  needs  of  the  navi- 
gation. 

Above  Bridge's  Point,  in  the  Northern  Bay,  the  channel  is  narrow  and 
at  low  water  has  not  sufficient  depth  for  even  the  smaller  coasting  ves- 
sels which  carry  freights  to  distant  points.  Even  this  small  channel  is 
greatly  obstructed  by  points  of  ledge  and  by  bowlders  where  it  passes 
between  Winslow's  Island  and  the  mainland. 

The  ledge  and  bowlders  mentioned  form  such  an  obstruction  that  ves- 
sels are  compelled  to  leave  the  channel  entirely  and  pass  over  the  flats 
on  the  other  side  of  the  island ;  this  can  only  be  done  at  high  water 
and  with  vessels  of  comparatively  small  draught.  Auy  regular  or  reli- 
able communication  by  water  are,  therefore,  at  present  impracticable, 
though  the  shipments  by  water  from  this  point  are  sufficient  to  make 
freights  for  210  vessels,  many  of  them  so  large  that  they  have  to  be 
loaded  below  Bridge's  Point,  at  great  additional  expense. 

At  the  time  of  my  examination  of  the  river,  an  order  for  a  large  ship- 
ment of  bricks  was  received  from  a  sea-port  town  in  Massachusetts,  but 
after  a  long  search  no  vessel  could  be  found  with  sufficient  size  aud  light 
draught  of  water.   This  is  mentioned  to  illustrate  the  situation. 

To  fulfill  the  requirements,  the  channel  should  be  straightened  aud 
deepened  so  as  to  give  a  width  of  150  feet  from  Bridge's  Point  to  Wins- 
low's  Island,  and  thence  a  width  of  100  feet  to  the  village  of  South  Pe- 
nobscot, with  a  depth  of  6  feet  at  low  water  throughout. 

The  Coast  Survey  chart  is  not  sufficiently  in  detail  to  furnish  the  in- 
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formation  needed  for  a  definite  estimate  of  the  expense  ;  it  may,  hor- 
ever,  be  approximated  very  closely,  as  follows : 

Dredging,  90,000  cubic  yards,  at  25  cents  per  yard  |22, 500 

Removing  500  cubic  yards  of  ledge  and  bowlders,  at  $10   5,  (X0 

Contingent  expenses   2,500 

Total   30,000 

To  ascertain  whether  the  present  and  prospective  commerce  of  the 
place  is  such  as  to  make  the  river  worthy  of  improvements  by  the  Gen- 
eral Government,  I  made  careful  inquiry  and  obtained  the  following 
statistics  and  information. 

There  is  an  extensive  industry  of  brick-making  carried  on  in  Penob- 
scot, which  is  only  awaiting  better  communication  to  be  very  largely 
increased.  A  large  part  of  the  bricks  have  to  be  lightered,  and  it  is 
difficult  to  obtain  the  larger  class  of  vessels  for  freight,  so  that  the  ex- 
pense is  increased  about  50  cents  per  thousand  for  freight,  lighterage, 
breakage,  and  delay. 

The  50  oents  ]>er  thousand  thus  lost  represents  a  large  part  of  the  en- 
the  profit,  so  that  the  production  is  restricted.  About  5,000,000 bricks 
is  tie  present  annual  average  of  manufacture  on  the  North  Fork,  and 
a  good  channel  would  probably  result  in  doubling  that  number. 

About  2,500  cords  of  wood  are  shipped  from  Penobscot  annually ;  also 
about  3,000  bushels  of  potatoes  and  various  other  agricultural  products. 

Winston's  Greek,  which  flows  into  the  Northern  Bay  at  Sooth  Penob- 
scot Village,  furnishes  power  for  two  stave-mills,  two  single-mills,  one 
saw-mill  and  lath  mill,  and  one  mill  for  grinding  corn  meal.  There  is 
also  in  the  village  a  knitting  factory. 

All  these  industries  would  be  enabled  to  ship  their  products  at  reduced 
prices  were  the  freights  by  water  regular  and  reliable. 

The  number  of  freighting  vessels  arriving  on  the  North  Fork  of  the 
Bagaduce  annually  is  giveu  as  210,  and  about  an  equal  number  of  yachts 
and  small  craft  in  addition. 

There  is  a  flue  granite  quarry  which  can  not  now  be  operated,  owing 
to  cost  of  transporting  stone,  which  may  figure  among  the  prospective 
business  of  the  place. 

Penobscot  is  the  natural  outlet  of  quite  a  large  section  of  country  re 
mote  from  any  direct  line  of  railroad,  10  miles  over  a  hilly  road  from 
Castine  Harbor,  and  14  miles  to  the  nearest  point  of  the  branch  railroad 
from  Bangor  to  Bucksport. 

A  regular  line  of  steamers  from  points  on  Penobscot  Bay  is  only 
awaiting  a  time  when  the  channel  above  Bridge's  Point  shall  be  im- 
proved, to  make  daily  trips  to  South  Penobscot  village. 

On  the  south  fork  of  the  river  the  freight  vessels  arriving  are  given 
as  numbering  ninety,  with  an  equal  number  of  smaller  craft.  There  are 
500,000  bricks  shipped  annually,  aud  the  number  would  be  increased 
were  the  channel  lreed  from  obstruction  so  that  large  vessels  could  be 
employed.  Over  2,000  cords  of  wood  are  annually  shipped  in  small 
vessels  of  from  30  to  40  tons  each. 

Navigation  ou  this  fork  at  present  extends  only  a  short  distance  from 
the  South  Bay,  aud  its  only  serious  obstacle  is  in  Johnson's  Narrows,  at 
which  point  the  channel  is  very  narrow  and  obstructed  by  ledges  of 
rock.  Some  years  ago  the  worst  parts  of  the  obstruction  were  removed 
by  individual  enterprise,  but  still  only  small  vessels  can  pass,  and  then 
only  when  the  water  is  at  a  high  stage. 

In  my  opinion  the  character  of  the  Bagaduce  River  when  considered 
with  its  present  and  prospective  commercial  interests,  renders  it  worthy 
of  improvement  by  the  General  Government  in  the  places  indicated. 


Digitized  by  Google 


APPENDIX  A  REPORT  OF  LIEUT.  COL.  SMITH.  401 

An  approximate  estimate  of  the  expense  on  the  north  fork  is  submit- 
ted above,  bat  I  have  no  data  upon  which  to  estimate  the  expense  of 
work  in  Johnsou's  Narrows.   The  latter  will  i>robably  not  be  large. 

I  recommend  that  a  survey  be  made  of  the  places  requiring  improve- 
ment. The  expense  of  such  a  survey,  including  the  platting  and  com- 
pleting of  maps  and  estimates,  will  be  $400. 
Very  respectfully,  your  obedient  servant, 

Jared  A.  Smith, 
Major  of  Engineers. 

Brig.  Geo.  James  C.  Duane, 

Chief  of  Engineers,  U.  8  .A. 


SCRVEY   OP  BAYODUCE   [BAGADUCE]  RIVER,  MAINE,  BETWEEN  THE 
TOWNS  OF  PENOBSCOT  AND  BROOKS VILLE. 

United  States  Engineer  Office, 

Portland,  Me.,  February  2, 1888. 

Sib:  I  have  the  honor  to  submit  the  following  report  upon  a  survey  of 
theBagaduce  Kiver,  Maine  (incorrectly  printed  "Bayoduce"  in  river 
and  harbor  act  of  August  5, 1886). 

The  instructions  and  allotment  of  funds  for  this  and  several  other 
surveys  were  received  iu  a  letter  from  the  Chief  of  Engineers,  dated 
March  1C,  1887. 

The  largo  amount  of  work  which  has  been  required  to  complete  the 
rorveys,  maps,  aud  estimates  for  several  improvements,  some  of  them 
iitensive,  has  made  it  impracticable  with  the  small  amount  of  funds 
*bich  could  be  allotted  for  the  purpose  to  submit  this  report  at  an. ear- 
lier day.  The  map  of  the  survey  is  still  incomplete,  though  far  enough 
advanced  to  furnish  a  basis  for  the  plan  of  improvement  and  an  esti- 
mate of  its  cost. 

A  tracing  of  the  map  will  be  forwarded,  as  soon  as  completed,  to  ac- 
company this  report.  The  commercial  features  of  this  river  were  ex- 
plained iu  my  preliminary  report. 

I  inclose  herewith,  to  form  part  of  this  report,  the  report  of  Mr.  F.  S. 
Burrowes,  assistant  engineer,  to  which  I  invite  attention  for  the  details 
of  the  survey. 

The  plan  devised  for  improvement  is  essentially  the  same  as  was  out- 
lined in  the  preliminary  report,  but  it  has  not  been  considered  necessary 
to  make  any  part  of  the  channel  more  than  100  feet  wide,  so  that  the 
qaantity  to  be  dredged  is  somewhat  reduced. 

On  the  other  handr  the  survey  indicates  that  the  rock  to  be  removed 
to  make  a  clear  channel,  full  width,  is  more  than  was  estimated  from 
mere  observation. 

The  estimate  given  in  Mr.  Burrowes's  report,  $45,000,  for  this  improve- 
ment, will  doubtless  be  ample,  provided  appropriations  are  large  enough 
to  complete  the  dredgiugand  the  broken  ledge,  each  by  itself,  iu  a  single 
contract.  The  removal  of  the  rock  is  the  more  important,  and  it  is  there- 
fore recommended  that  the  first  appropriation  should  bo  $1*5,000,  to  iu- 
sare  its  complete  removal  in  one  season,  otherwise  the  expense  will  be 
made  greater,  and  but  little  benefit  would  result  from  removing  only  a 
part  of  the  rock. 

Johnson's  Narrows  is  of  less  importance  than  the  channel  to  South 
Penobscot,  and  its  improvement  may  properly  bo  left  until  the  other 
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work  is  completed.  The  estimate  in  Mr.  Burro wes's  report  ($1,875 1 
covers  all  that  is  considered  necessary  for  any  immediate  requirements 
in  this  locality. 

Very  respectfully,  your  obedient  servant, 

♦Tared  A.  Smith, 
Major  of  Engineers. 

The  Chief  of  Engineers,  U.  S.  A. 


REPORT  OF  MR.  F.  8.  BURROWES,  ASSISTANT  ENGINEER. 

United  States  Engineer  Office, 
Portland,  Me.,  February  1, 

Major  :  I  have  the  honor  to  submit  the  following  report  npon  the  survey  of  the 
Bagadnce  River,  Maine,  between  the  towns  of  Penobscot  and  Brooksville,  made  under 
your  direction  in  AngUBt,  188". 

As  explained  in  your  preliminary  report,  the  portion  of  the  river  between  the  point* 
named  includes  two  branches,  the  one  through  the  Northern  Bay  to  South  Penobscot, 
and  the  other  through  Johnson's  Narrows  and  Southern  Bay  to  Brooksville. 

In  accordance  with  your  verbal  instructions  the  survey  was  restricted  to  an  exami- 
nation of  the  channel  through  Northern  Bay,  aud  of  Johnson's  Narrows.  Both  sur- 
veys have  been  plotted  on  one  chart  to  a  scale  of  1 :  2,000. 

An  azimuth  line  carefully  measured  with  a  steel  tape  was  run  down  one  shore,  the 
deflection  points  being  marked  by  drill-holes  in  the  ledge.  The  soundings  were  lo- 
cated by  intersection  with  two  transits  and  the  depths  measured  with  a  graduated 
rod. 

The  plaue  of  roforeuce  to  which  the  soundings  have  been  referredis  that  of  the  low- 
est tide  observed  during  the  survey. 
The  difference  in  level  between  mean  high  water  aud  mean  low  water  is  about  9.5 

feet. 

A  bench-mark  was  established  near  wharf  at  South  Penobscot,  as  shown  on  *V 
chart,  being  a  drill-hole  in  large  bowlder.  It  is  19.44  feet  above  the  plane  of  refer 
ence. . 

A  bench-mark  was  established  at  Johnson's  Narrows,  as  shown  on  the  chart,  betos 
a  drill-hole  in  lodge.    It  is  14.12  feet  above  piano  of  reference. 

CHANNEL  THROUGH  NORTHERN  BAY. 

The  Hiirvey  of  the  upper  branch  included  the  portion  of  the  channel  thread 
Northern  Bay  from  head  of  tide-water  at  South  Penobscot  to  Bridge's  Point.  A 
present  the  channel  is  vorv  narrow,  crooked,  and  shallow,  and  so  obstrncted  by  roc 
opposite  Winslow's  Island  as  to  make  it  hazardous  to  navigate  at  all  stages  of  tid« 
aud  vessels  are  compelled  to  wait  for  extreme  high  water  so  as  to  be  able  to  pass  ov* 
the  shallower  but  safer  flats  to  the  north  of  the  island. 

The  plan  of  improvement  upon  which  the  following  estimate  is  based  is  to  obta 
by  dredging  and  blasting  a  nearly  straight  channel,  100  feet  wide  and  6  feet  deep 
low  water,  from  the  wharf  at  South  Penobscot  to  deep  water  at  Bridge's  Point,  at 
passing  to  the  south  of  Winslow's  Island,  a  total  distance  of  4,000  feet-    Most  of  tl 
material,  from  au  examination  made  by  driving  down  an  iron  rod  in  a  number 
places,  seems  to  be  soft  mud  aud  clay,  with  some  gravel,  and  could  be  dredged  witho 

great  difficulty.    The  loose  rock  at  Winslow's  Island  could,  with  proper  machine! 
e  thrown  outside  of  the  proposed  channel,  and  only  the  larger  pieces  would  re^u 
blasting. 

E8TIMATE. 


80,000  cubic  yards  dredging,  at  25  cents   

3,417  cubic  yards  rock  to  be  removed,  at  $6   .  3/ 

Engineering  and  contingencies  •™ZTII  l»< 

Total  ~JJ 

JOHNSON'S  NARROWS. 

The  lower  or  southern  channel  is  contracted  at  Johnson's  Narrows  to  m  « 
width  at  one  point  of  150  feet,  both  banks  being  ledge.    There  is  aa  a^aiLbk  d* 
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oi  4.5  feet  at  low  water  through  the  narrows,  and  no  general  improvement,  wuch  as 
the  widening  of  the  channel  by  the  removal  of  large  quantities  of  rock,  could  be  ob- 
tained except  at  a  cost  greatly  in  excess  of  the  benefits  to  be  derived  therefrom. 

Two  small  rocks  immediately  below  the  narrowest  part,  which  project  1.50  feet 
above  low  water,  are  so  located  as  to  be  a  source  of  danger,  and  their  removal  would 
W  a  hem-fit  to  navigation.  The  following  is  an  estimate  of  the  cost  of  their  removal 
to  a  depth  of  6  feet  below  low  water  : 

Removing  125  cubic  yards  of  rock,  at  $15   $1, 875 

Yonr  preliminary  report  shows  the  commercial  importance  of  a  portion  at  least  of 
this  river,  and  as  it  is  the  only  outlet  except  by  wagon  road  for  a  large  section  of 
conntry,  its  improvement  would  be  a  great  benefit. 

Before  closing  this  report  I  wish  to  acknowledge  the  willing  and  intelligent  assist- 
ance rendered  by  Mr.  William  B.  Bennett  during  the  past  season,  both  in  the  field 
work  of  the  surveys  and  in  the  preparation  of  the  maps. 
Very  respectfully,  your  obedient  servant, 

F.  S.  Burro wes, 
AtaiHtant  Engineer. 

Maj.  Jared  A.  Smith, 

Corp*  of  Engineers,  U.S.A. 


A  17. 

PRELIMINARY  EXAMINATION  OF  CAMDEN  HARBOR,  MAINE. 

United  States  Engineer  Office, 

Portland.  Me.,  January  IS,  1887. 

General  :  I  have  the  honor  to  submit  the  following  report  of  a  pre- 
liminary examination  of  Camden  Harbor,  Maine,  in  compliance  with 
requirements  in  the  river  and  harbor  act  of  August  5,  188G,  and  with 
instructions  received  from  the  Chief  of  Engineers. 

On  the  1st  and  2d  days  of  December,  1880,  I  visited  Camden,  and 
obtained  the  following  points  bearing  upon  the  commercial  interests 
and  statistics  of  the  place : 

•  In  a  walk  around  the  harbor  I  observed  various  vessels  which  were 
noted  as  follows :  Three  large  schooners,  heavily  loaded,  one  of  three 
masts,  were  lying  at  anchor,  preparing  to  depart,  and  a  fourth  was  al- 
ready under  way  ;  two  schooners  of  fair  size  and  one  small  one  were  re- 
ceiving cargoes  at  wharves;  another  was  lying  idle  at  the  wharf,  and 
a  small  unloaded  schooner  was  at  anchor.  Of  small  fishing  vessels, 
yachts,  and  other  sailing  craft  of  various  sizes  which  were  estimated  as 
rangiug  troin  5  tons  to  25 tons  burden,  I  counted  twenty  which  had  been 
taken  into  winter  quarters. 

Three  ship-yards  figure  among  the  industries  of  the  place.  From  one 
of  these  a  small  steamer  had  been  launched  the  day  before  my  arrival, 
and  another  had  been  launched  in  October  last ;  in  the  last  year  a 
>mall  yacht  was  built  at  the  same  yard  at  the  head  of  tide- water  in  the 
harbor. 

Two  of  the  three  ship-yards  are  more  especially  adapted  and  used  for 
building  small  vessels;  a  list  was,  however,  furnished  me  of  seven 
large  vessels  built  at  one  of  these  yards  in  the  last  eleven  years,  the 
average  capacity  of  which  was  over  500  tons  each.  The  third  ship-yard 
:>  close  by  the  steamboat  wharf,  and  is  one  of  the  very  few  in  the  State 
where  ship-building  has  been  continued  without  interruption.  From 
this  yard  a  four-masted  schooner  has  very  recently  been  launched,  hav- 
ing a  capacity  of  1,165  tons.    In  the  nine  last  years  but  one  year  has 
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passed  in  which  do  vessel*  \rere  launched  from  thif 
age  has  been  slightly  over  two  per  annum,  twenty 
Launched  in  tlie  time  meutioned. 

The  total  tonnage  of  the  twenty  vessels  was  10,177  tons,  an  av«ir-< 
orer  500  tons  to  each,  and  only  one  vessel  of  the  entire  lis:  t*i> 
*mall  as  350  tons. 

Camden  is  an  enterprising  village  of  about  3,000  inhabitants.  > 
the  principal  iulet  and  outlet  for  freights  and  passengers  by 
for  a  considerable  section  of  country.    The  nearest  railroad  i*  sz 
land,  about  8  miles  distant.    Most  of  the  articles  which  arees7**i  . 
required  for  the  ship-building  industry  are  manufactured  at  C 

Prominent  among  the  manufactories  is  an  establishment  for 
anchors,  for  which  a  taut  1,500  tons  of  iron  are  brought  in  annnally  a? 
crude  materials.  Other  establishments  turn  out  oakum,  wood-work, 
carvings,  blocks,  capstans,  plugs  and  wedges,  pumps,  and  windlisse>; 
there  are  ab*o  a  shop  for  the  manufacture  of  machinery,  a  woataMr.l. 
for  felts  and  cloths,  a  powder  mill,  a  large  bakery  with  waier 
and  two  grist-mills  Iu  addition  to  productions  of  these  mannfirtones 
there  are  shipped  from  Camden  aunually  from  50,000  to  00.000  barrels 
of  lime,  150  tons  of  hay,  25  tons  of  bran  aud  flour,  over  60  tons  of  meal, 
and  a  vast  amount  of  miscellaneous  small  articles  going  by  the  re^akr 
steamer*,  of  which  it  is  difficult  to  obtain  definite  statistics. 

The  steamers  between  Boston  and  Bangor  touch  regularly  at  Cim 
den  eight  times  each  week  during  the  year,  and  during  the  summer  ca- 
rton (here  are  daily  steamers  each  way  for  between  three  and  four 
months;  thesis  will  make  nearly  five  hundred  arrivals  of  steamer*  an- 
nually.  The  amount  of  freight  received  and  shipped  by  these  steamers 
is  very  large,  besides  many  passengers. 

Complete!  statistics  of  articles  brought  to  Camden  by  water  coald  doi 
be  obtained,  but  the  following  are  given  as  a  partial  statement: 

Corn  bushels..  50.  »M 

Bnw  nml  Hour    tons.. 

Co u I  do...  4.HN 

Knit  pounds..  fcS5.** 

Wood   cord*., 

Coal  costs  from  10  to  15  cents  per  ton  more  than  would  be  reqairet 
with  a  fair  depth  of  water  to  near  the  wharves ;  aud  all  other  shipment; 
and  receipts  are  similarly  affected.  Add  to  this  the  great  inconvei 
ience  to  ship -building,  and  to  steamers  in  their  numerous  landing 
and  the  necessity  for  improvement  can  not  be  questioned. 

I  believe  that  the  facts  mentioned  fully  show  that  the  harbor 
worthy  of  improvement  by  the  General  Government. 

A  survey  of  Camden  Harbor  was  made  iu  1872,  and  two  small  chai 
nels,  each  80  feet  wide,  were  subsequently  dredged  to  the  upper  pd 
of  the  basin  under  appropriations  made  in  1873,  1874,  and  1875,  $10.04 
iu  each  year.  The  channels  were  planned  for  depth  of  7  feet  at  lo 
water,  but  the  work  by  contract  was  so  imperfectly  done  that  the 
depth  throughout  did  not  exceed  0  feet.  The  channels  beinjr 
and  the  adjacent  banks  soft,  some  filling  has  since  obtained,  so  that 
present  depth  is  entirely  inadequate  to  accommodate  vessels  of  the 
necessarv  to  conduct  business  with  fair  economy. 

The  maps  in  this  office  are  believed  to  be  sufficiently  accurate  for  Q 
purpose  of  making  a  plan  and  estimating  approximately  the  cost  of  u 
provement.  It  will,  however,  be  desirable  to  ascertain  more  accurate 
the  present  depth  of  water  and  the  changes  which  have  taken  pla 
since  the  survey  of  1S72  before  the  final  adoption  of  any  plan. 
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The  estimated  cost  of  tbe  hydrograpbic  survey  and  correcting  the 
maps,  including  transportation,  boats,  etc.,  is  $300. 
Very  respectfully,  your  obedient  servant, 

.Tared  A.  Smith, 
Major  of  Engineers. 

Brig.  Gen.  James  C.  Duane, 

Chief  of  Engineers,  U.  S.  A. 


survey  of  camden  harbor,  maine. 

United  States  Engineer  Office, 

Portland,  Me.,  January  28,  18S8. 

Sir:  In  compliance  with  instructions  from  tbe  Chief  of  Engineers, 
dated  Marcb  16, 1887, 1  have  the  bonor  to  submit  the  following  report 
of  a  survey  of  Camden  Harbor,  Maine,  witb  a  plan  for  its  improvement 
and  an  estimate  of  tbe  probable  expense. 

Iu  connection  with  several  other  surveys  required  in  tbe  river  and 
harbor  act  of  August  5,  1886,  the  field  work  and  platting  of  maps  was 
assigned  to  Mr.  F.  S.  Burrowes,  assistant  engineer.  For  the  details  of 
the  survey  I  invite  attention  to  Mr.  Burrowes's  report  wbicb  is  inclosed 
herewith. 

A  comparison  of  the  souudings  obtained  witb  those  taken  in  a  sur- 
vey made  fifteen  years  ago  shows  that  any  filling  which  may  have  taken 
I»lace  in  the  harbor  has  been  too  small  to  cause  any  perceptible  change 
in  the  general  depths  of  water;  the  channels  have  probably  changed 
slightly  by  wash  of  material  from  tbe  edges  of  the  middle  ground  in  tbe 
upper  part  of  the  harbor. 

The  only  method  by  wbicb  greater  depths  can  be  obtained  is  by 
dredging. 

A  tracing  from  a  map  of  tbe  survey  is  forwarded  iu  a  separate  pack- 
age to  accompany  this  report;  upon  the  tracing  the  areas  which  should 
be  dredged  are  fully  shown. 

The  areas  to  be  dredged  are  as  follows : 

First.  A  small  area,  marked  A  upon  the  map,  should  be  deepened  to  12 
feet  at  mean  low  water,  that  depth  being  required  to  enable  tbe  regular 
lines  of  steamers  to  effect  a  landing  at  all  stages  of  the  tide. 

Second.  Tbe  area  marked  B  should  be  deepened  to  10  feet  at  mean 
low  water,  to  form  the  approach  to  the  upper  harbor,  where  most  of  the 
business  and  shipping  poiuts  are  located. 

Third.  A  channel  100  feet  wide,  marked  C,  and  a  second  channel  50 
feet  wide,  marked  D,  should  be  given  the  same  depth  of  10  feet  as  in 
the  approach. 

The  small  channels  marked  E,  F,  and  G  do  not  require  as  great  a 
depth  as  that  further  down  the  harbor,  because  the  vessels  from  the 
small  ship-yards  at  the  upper  eud  can  always  be  launched  at  high 
water,  and  are,  of  course,  not  loaded.  The  other  business  in  the  upper 
^od  of  the  harbor  is  small,  so  that  a  depth  of  5  feet  at  mean  low  water 
^-ill  be  sufficient. 

After  the  portions  mentioned  have  been  dredged,  it  would  be  advisa- 
ble to  dredge  the  middle  ground  to  the  same  depths  of  10  aud  5  feet  as 
the  channels  between  which  it  lies.  The  benefits  from  this  would  be, 
first,  tbe  greater  permanence  of  the  channels,  because  they  would  not 
be  filled  by  wash  from  the  middle  ground,  and  tbe  slight  amount  of 
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drift  from  the  inflowing  streams  would  be  more  uniformly  distributed 
over  the  entire  area  instead  of  being  principally  in  the  channels. 

The  second  beuefit  would  be  the  safe  anchorage  for  numerous  8inall 
vessels  and  the  greater  facility  of  moving  to  and  from  the  wharves. 

The  curreuts  in  the  harbor  from  tides  and  streams  are  not  sufficient 
to  be  considered  as  a  factor  in  maintaining  the  depths. 

For  measurements  in  situ  the  expense,  including  all  contingencies  of 
supervision,  etc.,  is  estimated  at  35  cents  per  cubic  yard,  making  the 
probable  expense  as  follows,  viz : 

Cubic  \»rd' 

Area  A   3,300 

Area  H   3-2,400 

Channel  C   19,700 

Channel  D   7,700 

Channels  E,  P,  and  O   10, WO 

Total  measurement   73,200 

Expense,  at  35  cents  per  yard,  $25,5*20. 

This  covers  the  essential  part  of  the  improvement.  On  its  completion, 
should  further  appropriations  be  made  they  should  be  applied  to  remov- 
ing the  middle  ground,  for  which  the  estimate  is  as  follows: 

Cubic  ytnl*. 

Area  H     74,600 

Area  I   24,000 

Total   rpe,ew» 

Expense,  at  35  cents  per  yard,  $34,410. 

The  removal  of  the  middle  ground,  though  desirable,  is  not  essential, 
and  it  should  not  be  undertaken  until  the  other  parts  are  completed. 

It  seems  proper  to  add  that  to  make  this  improvement  with  any  re 
gard  to  economy  the  chauuels  aud  approach  covered  in  the  first  estimate 
should  be  doue  by  contract  at  a  single  time. 

For  small  amounts  at  points  distaut  from  commercial  centers,  compe 
tition  by  contract  is  nearly,  if  not  entirely,  eliminated,  so  that  the  prices 
to  be  paid  are  greatly  increased,  and  by  prolonging  the  time  the  con- 
tingent expenses  are  made  much  greater. 

Very  respectfully,  your  obedient  servant, 

Jared  A.  Smith, 
Major  of  Engineers. 

The  Chief  of  Engineers,  U.  S.  A. 


report  of  mr.  f.  s.  bl'rrowes,  assistant  engineer. 

United  States  Engineer  Office, 

Portland,  Me.,  January  27,  1868. 

Major  :  I  have  the  honor  to  submit  the  following  report  upon  the  survey  of  Cani- 
»lou  Harbor,  Maine,  made  umler  your  direction  in  September,  1667. 

The  same  methods  were  adopted  as  in  the  survey  of  Rockport  Harbor ;  that  is,  a  sys- 
tem of  triangles  was  used  as  the  basis  of  measurement,  and  topography  filled  in  with 
tlu»  stadia.  The  depths  were  measured  with  a  graduated  rod  and  the  positions  o1 
sounding!  located  by  intersection  with  two  transits. 

The  inrvej  has  been  plotted  on  one  sheet  to  a  scale  of  1 :  1000. 

The  plane  of  reference  t«»  which  tho  soundings  are  referred  is  mean  low  water  ai 
established  during  a  survey  of  the  harbor  made  in  1672. 

The  bench-mark  need  s  as  also  established  during  that  survey  and  is  14.66  feet  abovi 
the  plane  of  reference,  It  is  a  drill-hole  in  ledge.  1?  feet  southerly  from  the  southeas 
oomer  of  Adamn  A  Stetson's  upper  salt  store;  its  location  being  indication  the  maf 

The  am  I  ej  of  1 678  w  :i*  made  w  ith  a  view  to  an  improvement  of  the  harbor,  whic 
was  afterwards  carried  out.    It  consisted  in  dredging  an  approach  to  the  harbor  an1 
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channels  along  the  wharves.  A  careful  comparison  of  the  present  survey  with  that 
of  1872  shows  that  there  has  been  no  appreciable  tilling  ou  the  undisturbed  middle 
ground  in  the  barbor.  There  has  been  some  slight  tilling  in  the  dredged  channels, 
caused  doubtless  by  gradual  washing  in  from  the  sides,  and  not  by  the  deposition  of 
material  brought  into  the  harbor  by  the  small  streams  flowing  into  it. 

The  areas  proposed  to  be  dredged  in  carrying  out  the  project  for  the  further  im- 
provement of  the  harbor  are  indicated  on  the  chart  and  lettered  from  A  to  I. 
Very  respectfully,  yonr  obedient  servant, 

P.  S.  BURROWES, 

Assistant  Engineer. 

Maj.  Jared  A.  Smith. 

Corptt  of  Engineers,  V.  S.  A. 


A  18. 

PRELIMINARY  EXAMINATION  OF  ROCKPORT  HARBOR,  MAINE. 

United  States  Engineer  Office, 

Portland,  Me.,  December  24,  188G. 

General  :  I  have  the  honor  to  submit  the  following  report  of  a  pre- 
liminary examination  of  Rockport  Harbor,  Maine,  made  in  compliance 
with  requirement  in  the  river  and  harbor  act  of  August  5,  188G,  and  in- 
structions from  the  Chief  of  Engineers. 

The  earliest  opportunity  for  making  this  examination  was  on  the  2d 
of  December,  on  which  day  J  visited  the  place  and  obtained  such  in- 
formation as  seemed  necessary  for  the  purpose  of  this  report. 

Rockport  Harbor  is  on  the  west  shore  of  Penobscot  Bay  and  about  G 
miles  north  of  Kocklaud  Harbor;  it  is  at  the  northern  extremity  of  a 
small  bay  having  a  broad  entrance  on  the  south,  but  entirely  sheltered 
from  storms  in  all  other  directions.  The  water  is  quite  deep  south  of 
the  portion  in  which  wharves  have  been  constructed. 

For  a  more  full  understanding  of  the  situation,  I  refer  to  Coast  Sur- 
vey Chart  No.  321,  harbors  of  Camden  and  Kbckport,  Me.,  and  to 
Coast  Chart  No.  4,  Peuobscot  Bay,  Maine. 

The  mean  rise  of  tide  is  9.8  feet,  and  in  most  places  inside  the  harbor 
the  water  is  deep  enough  to  meet  the  ordinary  requirements  of  com- 
merce. There  are  a  few  points,  however,  where  some  embarrassment 
is  caused  by  shallow  water  and  bowlders,  which  could  be  remedied  by 
a  comparatively  small  amount  of  work. 

So  far  as  I  could  ascertain,  the  principal  obstruction  to  the  harbor  is 
the  rock  shown  on  the  chart  as  Harbor  Ledge,  upon  which  there  is 
erected  a  stone  beacon. 

The  top  of  the  ledge  is  submerged  but  about  3  feet  at  mean  low 
water ;  it  forms  a  ridge  of  about  150  feet  in  length,  aud  a  greatest  width 
of  about  40  feet,  lying  obliquely  across  the  west  side  of  the  harbor  en- 
trance in  a  northwesterly  direction  from  the  beacon. 

A  large  part  of  the  shipments  fromjthis  harbor  are  in  the  winter,  and 
the  retention  of  the  ice  about  the  wharves  is  a  most  serious  obstruction. 

The  beacon  and  the  ledge  hold  the  ice  which  gathers  in  the  harbor 
and  prevent  its  goiu^out  with  each  receding  tide,  and  thus  place  a  seri- 
ous embargo  upon  the  winter  traffic. 

It  was  represented  to  me  that  the  revenue  cutters  have  frequently 
assisted  vessels,  which  would  otherwise  have  been  unable  to  move,  by 
breaking  the  ice  in  the  harbor. 

On  the  day  of  my  visit  there  were  five  large  and  heavily-loaded 
schooners  lying  at  anchor  near  the  lower  wharveswaiting  for  a  favora- 
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ble  wind  to  depart :  two  schooners  were  unloading  lumber  at  one  of 
the  wharves ;  three  large  unloaded  schooners  and  one  small  one  were 
at  anchor  awaiting  room  at  the  wharves  to  take  in  a  shipment;  three 
large  schooners  were  lying  at  wharves  taking  in  cargoes  of  lime,  and 
three  were  discharging  cargoes  of  wood— seventeen  vessels,  most  of  them 
of  more  than  average  size,  engaged  in  the  business  of  the  place  in  a  sin- 
gle day,  In  the  pastyear  there  have  been  shipped  from  the  harbor  of 
Rockport  300,000  barrels  of  lime,  40,000  tons  of  ice,  100,000  cases  offish, 
clams,  and  lobsters,  besides  miscellaneous  smaller  items  for  which  no 
statistics  were  procured.  The  manufacture  and  shipment  of  lime  has 
increased  more  than  one-third  in  the  past  two  years,  and  new  facilities 
just  introduced  for  transporting  limestone  by  railroad  instead  of  wag- 
ons give  promise  of  a  continued  increase  for  some  succeeding  years. 

Close  by  the  village  is  a  large  fresh-water  pond  which  furnishes  an 
excellent  supply  of  ice.  This  industry  is  one  which  receives  great  in- 
jury from  the  insufficient  depth  and  a  large  bowlder  near  the  wharves, 
as  well  as  from  the  difficulties  of  winter  shipments  from  causes  already 
mentioned. 

There  is  reason  to  believe  that  a  considerable  increase  in  the  ice  ship- 
ments would  result  from  a  removal  of  the  obstructions.  Among  the 
heavy  articles  brought  into  the  harbor  are  coal  and  wood ;  of  the  latter, 
there  is  now  an  annual  consumption  of  15,000  cords  in  the  manufacture 
of  lime  alone. 

Rockport  and  Camden  are  among  the  few  places  on  the  coast  from 
which  the  ship-building  interest  has  not  entirely  departed.  Ship-build 
iug  has  been  continued  regularly  at  Rockport,  though  no  vessels  have 
been  built  there  since  August,  1885.  Since  1882  three  vessels  of  2,200. 
2,400,  and  2,C00  tons,  respectively,  have  been  built  and  launched  in  this 
harbor,  and  it  is  expected  soon  to  commence  another.  From  the  office  of 
the  deputy  collector  of  customs  at  Rockport,  I  have  been  furnished 
with  a  list  of  thirty-nine  vessels,  owned  in  that  place.  The  largest  of 
these  has  a  gross  tonnage  of  2,628.93  tons;  three  have  a  tonnage  of 
over  2,000  tons  each;  eight  have  over  1,000  tons  each,  and  fourteen 
have  over  600  tons  each. 

The  vessels  carrying  ice  draw  from  15  to  18  feet  of  water,  aud  some 
of  the  vessels  entering  the  harbor  draw  20  feet. 

The  deputy  collector  of  customs  has  also  furnished  the  following  in- 
formation regarding  arrivals  and  departures  of  vessels : 

From  January  1  to  December  1,  1886,  there  were  279  foreign  entrances  and  clear- 
ances of  vessels  which  delivered  or  recoived  their  cargoes  at  said  Rockport.  •  •  • 
1  think  I  am  safe  in  saying  that  tho  number  of  vessels  arriving  at  the  port  of  Rock- 
port will  average  very  close  to  100  per  month. 

It  may  be  observed  that  tho  number  of  foreign  vessels  is  in  excess  of 
twenty-five  per  month,  or  about  one  for  every  working  day  in  the  year; 
and  many  of  the  heaviest  shipments  from  the  place  are  made  in  the 
winter. 

In  my  opinion  the  condition  and  commerce  of  the  harbor  of  Rock- 
port are  such  that  it  is  worthy  of  improvement  by  the  General  Govern 
meut. 

The  Coast  Survey  charts,  though  giving  a  very  good  map  of  the  har- 
bor on  a  small  scale,  are  insufficient  in  detail  to  furnish  information  ou 
which  to  base  an  accurate  estimate  of  the  expeuse  of  necessary  im- 
provement. 

It  is,  therefore,  recommended  that  a  survey  of  the  harbor  be  made  a* 
soon  as  it  can  be  doue  with  advantage  aud  economy  in  the  coining 
spring. 
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The  expense  of  such  a  survey,  including  the  platting  of  maps  and 
making  of  plaus,  is  estimated  at  $350. 

Very  respectfully,  your  obedient  servant, 

Jared  A.  Smith, 
Brig.  Gen.  J.  C.  Duane,  Major  of  Engineers. 

Chief  of  Engineer  it,  U.  S.  A. 


survey  of  rockport  harbor,  maine. 

United  States  Engineer  Office, 

Portland,  Me.y  January  18,  18S8. 

Sir  :  I  have  ibe  honor  to  submit  the  following  report  of  a  survey  of 
Rockport  Harbor,  Maine,  made  in  accordance  with  instructions  from  the 
Chief  of  Engineers,  dated  March  1G,  1887. 

The  field-work  and  platting  of  maps  for  this  survey  were  put  in  charge 
of  Mr.  F.  S.  Burrowes,  assistant  engiueer,  and  the  survey  was  made  in 
connection  with  several  others  in  such  succession  as  would  cause  the 
least  loss  of  time  and  least  distance  to  travel. 

Mr.  Burro  wes's  report,  which  I  inclose  herewith  as  part  of  my  own, 
furnishes  all  necessary  details  of  the  field  and  office  work.  A  tracing  of 
the  map  of  the  harbor  is  forwarded  in  a  separate  package  to  accom- 
pany this  report.  In  my  report  of  a  preliminary  examination  of  this 
harbor,  submitted  December  24,  1886,  I  mentioned  such  points  as  I  was 
enabled  to  ascertain  by  a  personal  examination  and  inquiry. 

The  statistics  then  submitted  are  considered  sufficient  to  show  the 
importance  of  the  harbor  and  the  propriety  of  its  improvement,  provided 
the  expense  be  not  incommensurate  with  the  probable  benefit. 

The  difficulties  pointed  out  to  me  iu  my  preliminary  examination  were 
the  retention  of  ice  by  the  "  harbor  ledgp,"  which  greatly  increases  the 
difficulty  of  shipping  in  winter,  and  the  insuflicient  depths  near  the 
wharves. 

Since  the  map  of  the  survey  has  been  platted  I  have  given  the  subject  a 
more  careful  consideration  than  was  possible  before.  This  study  has  been 
made  by  Mr.  Burrowes  and  myself  in  mutual  consultation,  and  the  gen- 
eral conclusions  and  estimates  of  cost  have  been  embodied  in  Mr.  Bur- 
ro wes's  report. 

There  being  no  reservoirs  beyond  the  harbor  to*be  filled  and  emptied 
by  flow  of  tides,  there  are  no  tidal  currents  of  sufficient  strength  to  be 
considered  as  factors  in  clearing  the  harbor  of  ice. 

The  harbor  proper  is  very  small  in  area  and  the  laud  is  sufficiently  high 
to  protect  it  from  the  force  of  winds  which  might  assist  in  driving  out 
the  ice. 

I  have  reached  the  conclusion  that  it  is  undoubtedly  true  that  the 
ice  is  a  great  injury  to  the  harbor  iu  winter,  and  that  the  beacon,  stand- 
ing as  it  does  about  midway  between  the  shores  near  a  point  which 
may  be  fairly  called  the  harbor  entrance,  would  naturally  be  regarded  as 
the  cause  of  the  trouble ;  but  that  it  may  not  necessarily  follow  that  the 
removal  of  the  beacon  and  the  ledge  upon  which  it  stands  will  result  in 
the  clear  water  which  seems  to  be  expected. 

The  harbor,  being  very  small  and  shallow  near  the  wharves,  has  the 
water  somewhat  freshened  by  the  inflow  of  the  small  streams,  so  that  the 
formation  of  ice  during  the  succession  of  tides  which  rise  and  fall  almost 
without  perceptible  current  wdl  take  place  between  aud  around  the 
wharves,  with  lodgments  even  upon  the  bottom,  so  that  it  is  not  easy  to 
see  what  force  will  operate  to  remove  the  ice,  protected  from  wind  ex- 
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eept  on  tbe  side  which  makes  it  enter  the  harbor,  even  were  the  "  harbor 
ledge"  removed. 

Should  the  ledge  be  removed  to  a  depth  barely  sufficient  to  be  beyond 
the  reach  of  u  anchor  ice,"  a  depth  of  say  12  feet,  it  would,  in  my  opin- 
ion, become  a  serious  danger  to  vessels  drawiug  more  than  that  depth 
of  water,  for  they  would  be  more  likely  to  strike  upon  the  ragged  bot- 
tom than  upon  the  ledge,  which  is  now  smooth  and  well  marked.  If 
removed  at  all  it  should  therefore  be  to  a  depth  great  enough  to  clear 
the  keels  of  large  vessels,  or  say  20  feet.  This  would  require  the  blast- 
iug  and  removal  of  0,800  cubic  yards,  most  of  which  is  solid  ledge,  at 
an  estimated  price,  including  contingent  expenses,  of  $15  per  cubic  yard, 
making  a  total  of  $147,000. 

The  harbor  is  entirely  protected  from  all  winds  except  from  the  south, 
and  at  such  time  the  removal  of  the  ledge  would  have  a  tendency  to 
permit  an  increase  "  undertow  "  near  the  wharves,  from  the  sea  setting 
into  the  harbor.  This  part  of  the  subject  may,  therefore,  be  summar- 
ized as  follows : 

(1)  There  is  no  certainty  nor  even  strong  probability  that  the  removal 
of  the  ledge  will  entirely  remedy  the  evil  or  very  greatly  reduce  it.  Th< 
evil  of  ice  in  the  harbor  is  one  of  latitude  and  longitude  combined  witt 
its  local  features,  of  which  the  ledge  forms  but  one. 

(2)  It  is  not  improbable  that  the  removal  of  the  ledge  will  increas* 
the  difficulty  of  vessels  lying  at  the  wharves  during  southerly  storms. 

(3)  Tbe  estimated  expense  is  too  large  to  be  recommended  without  ; 
greater  probability  of  large  resulting  benefits.  The  water  at  the  uppe 
end  of  the  harbor  is  very  shallow,  so  that  access  to  the  wharves  in  tba 
part  cau  only  be  had  at  high  stages,  and  even  theu  only  by  vessels  o 
comparatively  small  draught. 

1  believe  that  au  increase  of  the  depth  to  12  feet  over  the  small  are 
shown  upon  the  map  will  result  in  a  very  great  benefit  to  tbe  facilitie 
for  shippiug  lime  and  ice  at  all  times  of  the  year,  as  well  as  for  s\»i 
ping  and  receiviug  any  other  articles  of  freight. 

It  also  seems  probable  that  such  increase  of  depth  will  decrease  tt 
lodgment  of  ice  upon  the  bottom,  and  to  some  small  extent  make  tl 
movemeutof  vessels  through  the  ice  in  that  part  of  the  harbor  lessdi 
ficult. 

Should  ledges  of  rock  be  found  to  underlie  the  earthy  material  abc 
the  grade  indicated,  the  expense  of  their  removal  would  probably  u 
be  justified. 

the  amount  of  funds  which  could  be  allotted  to  this  survey  was  n 
sufficient  to  cover  the  expeuse  of  complete  borings ;  these,  howevi 
can  be  readily  made  before  a  contract  for  dredging  is  completed. 

I  reeommeud  that  the  dredging  indicated  be  done  as  far  as  prac 
cable.  The  estimate  of  $14,000  for  the  purpose  is  included  in  Mr.  B 
rowes's  report,  to  which  I  iuvite  attention. 

Very  respectfully,  your  obedient  servaut, 

Jared  A.  Smith, 
Major  of  Engineer: 

The  Chief  ov  Engineers,  U.  S.  A. 


report  of  mr.  f.  s.  bvrrowf.<.  assistant  engineer. 

I'nited  States  Engineer  Office, 

Portland,  Mt~.  .fanaary   16,  i<? 

Major:  I  have  the  honor  to  submit  the  following  report  upon  the  survev  of  R 
port  Harbor,  Maine,  made  under  your  direction  during  the  past  summer. 
The  survey  was  commenced  August  and  completed  September  1. 
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A  system  of  triangles  carefully  measured  and  computed  'was  used  aB  the  basis  of 
the  survey.  The  triangulation  stations  were  marked  cither  by  drill  holes  in  ledge 
emails  in  the  wharves.  Shore-lines,  wharves,  buildings,  and  other  adjacent  topo- 
graphical features  were  located  by  stadia  measurement  from  triangnlation  points. 
The  survey  was  mapped  on  oue  chart  to  a  scale  of  1:  1000,  which  is  herewith  sub- 
mitted. 

The  soundings  were  measured  with  lead  and  brass  sounding-chain,  the  positions 
being  located  by  intersection  with  two  transit  instruments. 

.  The  soundings  cn  the  chart  are  reduced  to  the  plane  of  mean  low  water.  This  plane 
ivas  established  by  three  comparisons  at  slackwater  with  the  plane  of  mean  low  water 
at  Camden  as  determined  and  referred  to  a  bench-mark  in  1872  by  Mr.  A.  C.  Both,  as- 
sistant engineer. 

A  bench-mark  was  established,  being  a  drill  hole  in  ledge  20  feet  east  of  the  south- 
east corner  of  Barrett's  fish-house.  It  is  19.90  feet  above  the  assumed  plane  of  mean 
low  water.  Its  location  is  indicated  on  the  chart.  The  difference  in  level  between 
mean  high  water  aud  mean  low  water,  as  given  on  the  charts  of  the  U.  S.  Coast  and 
Geodetic  8urvey,  is  9.8  feet. 

Rockport  Harbor  is  an  arm  of  Penobscot  Bay,  and  is  well  protected  on  all  sides  ex- 
cept to  the  southward,  in  which  direction  it  opens  unobstructedly  to  the  bay.  Its 
'bores  are  composed  almost  entirely  of  rocks.  The  entrance  to  the  harbor  is  very  deep, 
and  there  is  a  good  channel  36  feet  deep  as  far  up  as  the  lower  wharves.  There  is  an 
available  depth  of  12  feet  to  within  350  feet  of  the  head  of  the  harbor,  and  exteudiug 
over  two-thirds  of  its  width. 

HARBOR  LEDGE. 

Almost  in  mid-harbor,  and  about  300  feet  below  the  lower  wharf,  is  a  rock  known 
as  Harbor  Ledge,  the  top  of  which  is  but  4.4  feet  below  mean  low  water.  It  is  at  pres- 
ent marked  by  a  masonry  beacon  11.5  feet  square  and  extending  24  feet  ubove  mean 
low  water.  From  its  general  formation  aud  location  it  is  apparently  an  upheaval  of 
the  same  ledge,  which  juts  out  from  the  shore  to  the  northwest  of  the  beacon.  As  at 
present  marked  it  can  not  be  regarded  as  an  obstacle  to  the  free  entrance  of  the  bar- 
ber, as  to  the  east  of  it  there  is  a  straight  channel  24  feet  deep  aud  300  feet  wide. 

It  is  perhaps  a  benefit  in  partially  protecting  the  upper  part  of  the  harbor  from  the 
beavv  seas  caused  by  the  winds  blowing  from  the  direction  in  which  it  is  most  ex- 
posed. 

Tho  principal  cause  of  complaint  appears  to  be  that  the  ledge  aud  beacon  cause  the 
ice  to  anchor  and  jam  around  them,  thus  preventing  the  ice  in  tho  upper  portion  of 
'he  harbor  from  moving  out  as  freely  as  it  otherwise  would.  If  this  interference 
with  navigation  in  the  harbor  should  bo  regarded  as  of  sufficient  importance  to  jus- 
tify the  removal  of  the  ledge,  it  should  be  taken  out  to  a  depth  of  20  feet  at  mean  low 
water  aud  back  to  tho  general  line  of  the  20-foot  curve  abovo  and  below  it,  in  order 
to  give  safe  and  unobstructed  passage  to  both  vessels  and  ice.  To  obtain  such  depth 
would  require  the  removal  of  9,800  cubic  yards  of  material  in  situ,  at  least  75  per  cent, 
of  which  would  be  solid  ledge.  To  obtain  a  depth  of  18  feet  over  the  same  area  would 
require  the  removal  of  6,500  cubic  yards  in  situ  of  tho  same  material.  The  beacon  on 
the  ledge  contains  155  cubic  yards  of  masonry.  Its  removal,  without  tho  removal  of 
the  ledge  also,  would  add  hazard  to  navigation  by,  leaving  a  dangerous  obstacle,  not 
definitely  marked,  close  to  the  channel,  without  a  corresponding  benefit,  as  the  ice 
would  still  be  partially  held  by  the  ledge  itself. 

SHOAL  IN  UPPER  END  OF  HARBOR. 

i 

lYom  the  12-foot  curve  to  the  upper  wharves  the  water  shoals  very  rapidly,  having 
an  available  depth  of  only  4.25  feet  at  mean  low  water  along  the  wharves.  This 
shoaling  is  presumably  caused  by  tho  material  washed  down  from  the  hills  by  Rock- 
port  Brook  and  another  small  drain  at  the  head  of  the  harbor.  Nothing  more,  how- 
ever, than  a  superficial  examination  was  made  of  the  character  of  tho  material,  which 
oonld  only  be  definitely  determined  by  a  thorough  set  of  borings 

If  the  whole  upper  part  of  the  harbor  bouuded  by  the  lines  of  tho  prominent 
wharves  were  dredged  to  a  depth  of  12  feet  at  mean  low  water  an  improvement 
woold  be  obtained  which  would  greatly  facilitate  the  present  and  canse  an  increase 
in  the  futare  traffic  of  the  place. 

The  following  estimate  gives  the  amount  of  material  to  be  removed  within  the  lines 
ind  to  the  depth  mentioned.  The  areas  proposed  to  be  dredged  are  marked  on  the 
chart  with  black  shade  lines. 

A  small  rock  close  to  the  eastern  line  of  tho  area  proposed  to  be  dredged  and  oppo- 
site the  upper  ice-house  should  also  be  removed  to  a  depth  of  12  feet. 
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ESTIMATE. 

Dredging  in  upper  end  of  harbor,  4<>,640  cubic  yards  in  situ,  at  30  cent*  $!3.192 

Removing  small  rock  opposite  upper  ice- bo  use,  35  cubic  yards  in  situ,  at  $"20  700 
Engineering  aud  contingencies     l  ift* 

Total   14,000 

Rockport  is  a  place  of  considerable  commercial  importance.  It  ships  annaally 
large  amounts  of  ice  and  lime.  Within  the  past  year  a  narrow-gnagc  railroad  *2  mijes 
long  has  been  constructed,  connecting  the  quarries  with  the  kilns  at  Rockport.  For 
the  detailed  commercial  statistics  of  the  place  I  would  refer  to  your  report  upon  the 
preliminary  examination  of  the  harbor. 


Very  respectfully,  yonr  obedient  servant, 

F.  S.  Bcrrowes, 


Maj.  Jaued  A.  Smith, 

Corps  of  Engineer*,  V.  S.  A. 


A  ig. 

PRELIMINARY  EXAMINATION  OF  KENNEBEC  RIVER,  MAINE,  AT  BATH 
AND  FROM  AUGUSTA  TO  LOWER  END  OF  PERKIN  S  ISLAND. 

United  States  Engineer  Office, 

Portland,  Me.,  December  27,  1886. 

General  :  I  have  tbo  honor  to  submit  the  following;  report  of  a  pre- 
liminary examination  of  the  Kennebec  River,  Maine,  at  Bath,  and  from 
Augusta  to  lower  end  of  Perkin's  Island,  in  compliance  with  a  require 
meat  in  the  river  and  harbor  act  of  August  5, 1886,  and  instructions  re 
reived  from  the  Chief  of  Eugiueers. 

On  the  7th  of  December  I  visited  Bath,  and  proceeded  down  the  river 
as  far  as  Perkin's  Island  on  a  tug,  in  company  with  several  pilots  and 
other  parties  who  are  acquainted  with  the  river  and  its  commerce. 

There  are  a  few  points  in  the  river  below  Bath  where  small  ledges  in 
the  river  bottom  make  shallow  places  in  the  channel,  but  as  they  am 
marked  by  buoys  aud  have  plenty  of  water  on  either  hand,  they  are  not 
considered  as  obstructions,  aud  do  not  require  any  present  attention. 

"  The  Coast  Survey  chart  of  the  Kennebec  and  Sheepscot  rivers, 
Maine,"  numbered  314,  to  which  I  refer,  shows  a  small  island  in  tut 
river  about  3  miles  above  its  mouth,  the  name  on  the  chart  being  44  Per 
kin's  Island."  This  is  the  only  island  on  the  river  shown  on  the  chartJ 
by  that  name,  but  as  there  are  at  present  no  improvements  require* 
below  Bath,  and  from  Augusta  to  the  island  in  question  would  inclmli 
Bath,  for  which  a  separate  examination  is  required,  I  conclude  that  ttai 
limitations  were  intended  to  be  at  Bath,  aud  from  Augusta  to  the  soutl 
end  of  the  large  island  near  Richmond,  upon  which  the  town  of  Per 
kins  is  situated,  but  which  is  showu  upon  the  unpublished  Coast  Sorrel 
chart  as  44  Swan  Island."  Upon  such  an  interpretation  this  report  i 
submitted. 

The  obstructions  in  the  river  at  Bath  consist  of  a  few  small  points  c 
ledge  projecting  above  the  general  level  of  the  bottom ;  they  are  in  tii 
channel,  but  near  the  wharves,  and  so  situated  as  to  cause  much  incor 
venience  and  some  hazard. 

Some  of  these  ledges  are  of  sufficient  size  to  be  indicated  upon  tl 
larger-scale  charts  of  the  river  at  Bath.  One  of  the  ledges  shown  on  tl 
chart  without  a  name  is  now  locally  known  as  the  44  Steam  Mill  Rock 
and  is  about  GOO  feet  north  of  the  buoy  on  Trufant's  Ledges ;  a  secon 
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ledge  is  known  as  Houghton's  Rock,  and  a  third  is  adjacent  to  the 
wharf  of  the  railroad  ferry.  Apparently  the  same  general  line  of  up- 
heaval is  shown  at  Trufant's  Ledges,  Lincoln's  Ledges,  and  at  Hospital 
Point. 

The  last-named  ledge  seems  to  be  but  little  in  the  way  of  navigation, 
and  will  probably  require  no  attention.  How  far  the  others  may  need 
removal  can  only  be  determined  after  a  careful  survey ;  but  of  the  ne- 
cessity for  removing  some,  if  not  all,  of  the  ledges  mentioned  to  such  a 
depth  that  the  keels  of  large  vessels  can  no  longer  reach  them  there 
can  be  no  doubt. 

From  Bath  to  the  south  end  of  Swan  Island  (Perkiu's  Island)  there 
are  no  obstructions  which  are  at  present  considered  worthy  of  attention. 
Trom  this  point  to  the  dam  at  Augusta  I  went  over  the  large  scale 
charts  very  carefully  with  some  of  the  best  pilots  on  the  river,  and  on 
December  18  I  visited  Augusta,  and  by  inquiries  there  and  at  Hallo- 
well  added  further  points  to  my  information  ou  the  subject. 

So  far  as  I  have  been  able  to  ascertain  the  greatest  embarrassment 
to  the  river  navigation  is  caused  by  the  narrow  channel  and  shallow 
water  over  the  rocks  in  the  sharp  bend  at  Lovejoy's  Narrows.  This 
place  is  in  the  channel  east  of  Swan  Island  and  at  the  head  of  Little 
Swan  Island. 

1  forward,  to  accompany  this  report,  a  tracing,  giving  an  outline 
■sketch,  which  shows  the  location  of  the  narrows,  and  a  second  sketch  on 
the  same  sheet  indicating  on  a  large  scale  the  parts  of  ledge  which 
shonld  be  removed.  The  present  condition  is  such  that  the  channel  is 
confined  between  rough  ledges  so  near  to  each  other  that  two  large  ves- 
sels have  not  room  to  pass  each  other.  The  situation  is  rendered  worse 
because  of  the  bend  at  this  point,  which  tends  to  conceal  from  each 
other  vessels  which  are  approaching  from  opposite  directions.  The  ad- 
jacent land  is  high  and  the  current  is  rapid.  Most  of  the  vessels  are 
towed  up  and  down  the  river.  Should  a  tug,  going  in  the  direction  of 
the  tide  or  river  current  with  a  tow,  meet  other  vessels  at  this  point,  it 
mast  go  ahead  at  whatever  risk  of  collision  or  incur  the  certainty  of 
injury  to  vessels  in  tow,  which  would  be  driven  into  the  narrows  by  the 
force  of  the  tide. 

At  low  water  the  place  is  entirely  impassable  for  vessels  of  any  con- 
siderable draught. 

Some  portions  of  the  ledge  have  been  removed  at  different  times 
ander  former  appropriations  for  that  purpose ;  the  last  work  being  com- 
pleted in  September,  1877. 

The  work  then  done  gave  a  narrow  channel  of  but  10  feet  at  mean 
low  water  and  15£  feet  at  mean  high  water,  of  summer  stages.  (Report 
of  Chief  of  Eugineers,  1878,  Part  I,  page  38.) 

Shipping  in  large  vessels  has  been  found  so  advantageous,  that  at 
present  the  most  economical  size  is  only  limited  by  the  depth  of  water  in 
the  channel.  This  is  especially  true  for  the  shipment  of  ice,  of  which  an 
immense  amount  is  annually  cut  at  points  above  Swan  Island.  A  large 
part  of  the  vessels  now  employed  in  such  shipping  can  only  pass  these 
rocky  narrows  and  other  shallow  points  at  the  high-water  stage,  so  that 
delay  and  expense  are  added  to  the  danger  of  injury,  and  much  larger 
vessels  could  be  used  with  great  resulting  economy  would  the  depth  of 
water  permit. 

The  surveys  heretofore  made  of  Lovejoy's  Narrows  are  sufficient  to 
•j rl'ord  a  fair  degree  of  accuracy  in  the  computation  of  quantities  of 
Kone  which  should  be  removed.  The  channel  must,  of  necessity,  be 
limited  by  the  situation,  but  it  should  be  straightened  as  far  as  prac- 
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ticuble,  made  sufficiently  wide  for  vessels  to  meet  without  special  dan- 
ger, and  be  as  deep  as  i8  feet.  In  improving  such  a  channel  it  is  rec 
ommended  that  points  of  ledge  should  bo  removed  to  a  depth  below 
the  shallower  parts  of  the  river  bottom  in  their  vicinity,  because  a  hull 
resting  upon  an  earthy  bottom  receives  little  or  no  injury,  but  if  it 
touch  the  rocks  it  cau  not  fail  to  receive  damage  causing  more  or  less 
serious  results. 

1  am  enabled  to  submit  the  following  estimate  of  improving  the  chan- 
nel at  Lovejoy's  Narrows,  to  give  a  width  of  170  feet  and  a  depth  of  18 
feet  at  mean  low  water : 

Cubic  y»rd» 


Led};0  formerly  known  as  Dry  Rock   3,  &Xi 

Rock  No.  4  (near  ditto)   '241 

Half-Tide  Rock  Point   3,07- 

Spanlding'fl  bland  Point   1.06T. 


Total   8,00- 


It  is  believed  that  the  ledge  can  be  removed  for  $12.50  per  cubic 
yard,  if  the  appropriations  therefor  be  not  extended  over  a  long  period. 
The  estimated  expense  is  thus  made  $100,100 ;  this  sum  would  be  most 
economically  expended  in  two  years. 

In  addition  to  the  above,  there  are  numerous  places  betweeu  the 
south  end  of  Swan  Island  and  the  dam  at  Augusta  where  small  im- 
provements are  required,  and  for  which  no  general  plan  or  estimate 
can  be  submitted  until  the  points  have  been  carefully  surveved  in  de- 
tail. 

Some  deepening  of  the  west  chanuel  is  required  nearly  opposite  the 
lower  end  of  Swan  Island. 

in  the  cast  channel  the  first  obstruction  reached  is  locally  known  as 
Coxsackio  Shoal.  The  river  at  this  place  is  broad  at  high  water,  ho  that 
the  current  is  too  sluggish  to  cause  a  scour  over  the  bar,  defeuded  at  its 
head  by  a  small  ledge  known  as  Beef  Rock,  which  is  only  submerged  at 
high  water.  This  is  perhaps  the  most  extensive  shoal  in  the  main  chan- 
nel below  Gardiner. 

At  the  head  of  Swan  Island  is  the  Richmond  Breakwater.  It  is  a 
serious  question  among  those  interested  in  the  river  navigation  and  in 
dustries,  and  one  which  can  only  be  answered  by  a  survey  and  further 
observation,  whether  this  breakwater  by  causiug  ice-jams  in  freshet* 
is  not  injuring  the  channel  it  was  intended  to  benefit,  as  well  as  causing 
loss  in  the  ice  crops  above.  The  question  is  worthy  of  attention,  thougL 
I  am  not  at  present  able  to  give  any  definite  information  on  the  subject 

About  half  a  mile  above  Swan  Island  opposite  Lincoln  ice-houses,  then 
is  said  to  be  a  rock  in  the  channel  ou  which  several  vessels  have  beei 
injured ;  it  has  but  9  feet  of  water  over  it,  though  it  is  not  shown  upoi 
the  map  obtained  from  the  office  of  the  Coast  Survey. 

A  similar  rock  is  in  the  channel  about  3£  miles  above  Swan  Island 
opposito  the  middle  one  of  Berry's  ice-houses ;  this  rock  has  but  5  lee 
of  water  over  its  top  at  low  water. 

Following  up  the  channel  we  come  to  what  is  known  as  the  Uppe 
Sand  Bar,  where  some  dredging  and  probably  a  small  jetty  is  required 
In  1871  a  channel  100  feet  wide  and  10  feet  deep  at  mean  low  water  wa 
dredged  through  this  bar,  but  this  is  entirely  insufficient  for  the  preseu 
necessities.  A  short  distance  above  is  ^Nehumkeg  Rock  in  mid-chai 
nel,  which  was  removed  to  12§  feet  at  mean  low  water  in  1871. 

In  very  nearly  mid-channel,  2£  miles  below  the  bridge  at  Gardiner,  i 
a  reef  known  as  Green's  Ledge,  over  which  the  chart  shows  a  depth  < 
but  4  feet. 
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i -stance  below  the  bridge  at  Gardiner  the  river  is  wide,  and 
as  Tarbox's  Shoal  requires  some  attention. 
i\\  of  the  bridge  from  Gardiner  to  Pittston  is  difficult  aud 
•i  dangerous  to  pass,  owing  to  the  lack  of  suitable  piers  as 
■  <>  the  current  and  guards  for  the  passing  vessel.    I  give  this  upon 
vinent  of  pilots  and  others  without  personal  knowledge  obtained 
I'iscrration. 

■•«•  bridge  seems  to  have  had  an  effect  in  forming  a  shoal  iu  front  of 
carves  immediately  above,  and  the  shoal  has  extended  downward 
.ix  it  has  injured  the  channel  through  the  draw  ;  opposite  the  railroad 
.«u f  the  shallow  water  causes  great  inconvenience  and  expense  in 

ing  vessels  to  and  from  the  landing. 
About  14  miles  above  the  Gardiner  Bridge  is  Brown's  Island,  a  small 
.  matiou  in  mid-channel  where  the  river  is  wide.    In  the  eastern  and 
ncipal  channel  is  u  Brown's  Island  Shoal." 

From  the  last  named  point  to  the  bridge  at  Augusta,  a  distance  of  5 
•rules,  are  Hinkley's,  Shepard's  Point,  Hallowell,  Britt's,  and  Gage's 
hoals,  where,  from  18C7  to  1871,  channels  100  feet  wide  and  Gi  feet 
•ieep  were  cut  by  dredging. 

On  the  20th  of  February,  1S70,  thedam  at  Augusta  was  carried  away, 
letting  loose  into  the  river  below  an  immense  accumulation  of  gravel, 
<ind,aud  mill  refuse.  A  portion  of  therefusewas  subsequently  removed 
from  the  channels  which  had  been  previously  dredged,  but  the  great 
mass  remained  in  the  river-bed  and  by  degrees  drifted  into  the  chan- 
nels and  upon  the  shoals. 

Most  of  the  trouble  now  experienced  above  Gardiner  is  above  the 
south  end  of  Sbepard's  Point  Shoal  Cut,  but  to  devise  a  complete  plan 
for  improvement  soundings  should  be  taken  and  platted  ou  the  maps 
covering  the  entire  distance.  A  draught  of  10  feet  at  high  water  is  now 
the  extreme  amount  which  can  be  carried  to  Augusta,  and  even  that 
•lepth  is  subject  to  great  inconvenience  and  delay.  The  tidal  range  in 
this  part  of  the  river  is  about  5  feet. 

The  same  freshet  carried  away  the  toll-bridge  at  Hallowell,  leaving  the 
piers  in  the  river.  The  remains  of  the  bridge  piers  are  now  submerged 
at  high  water  and  form  a  dangerous  obstacle  on  which  many  vessels 
have  been  injured. 

I  am  informed  that  a  channel  on  the  east  shore  at  Augusta  was  greatly 
obstructed  by  debris,  which  was  deposited  in  the  water  many  years  ago 
during  the  construction  of  the  United  States  Arsenal,  and  that  private 
enterprise  has  incurred  considerable  expense  to  remedy  its  worst  feat- 
ures. 

As  before  remarked,  it  is  uot  now  practicable  to  devise  a  definite  proj- 
ect and  estimate  of  cost  of  improvements  which  may  be  found  neces- 
sary at  these  various  places,  but  that  the  river  is  worthy  of  improvement 
by  the  General  Government  there  is,  in  my  opiniou,  no  doubt. 

The  river  forms  one  of  the  principal  water  communications  from  the 
sea-board  to  the  interior  of  the  State.  Perhaps  no  other  equal  area  in 
the  country  has  so  extensive  a  busiuess  in  the  cutting  and  shipment  of 
fee;  this  is  a  grand  annual  crop,  which  practically  costs  nothing  save 
labor  to  produce, so  that  the  total  receipts  are  a  net  benefit  to  the  State, 
and  it  decreases  the  cost  of  this  luxury  in  nearly  every  State  on  our 
Atlantic  and  Gulf  coast. 

Exports  of  granite  aud  lumber  figure  to  a  considerable  extent,  as  well 
*8  numerous  other  articles  of  smaller  merchandise. 

From  Augusta  alone  there  is  shipped  an  annual  average  of  7,500,000 
feet  of  lumber,  requiring,  with  the  present  draught  of  water,  fifty  ves 
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sels  to  transport  it.  Freight  on  lumber  is  increased  45  cents  per  1,000 
feet,  owing  to  tbe  shoals  at  and  above  Gardiner ;  this  is  equivalent  to  a 
tax  of  $3,375  on  this  single  interest  in  one  town. 

Large  quantities  of  lumber  from  the  valley  of  the  Kennebec  are  car- 
ried by  rail  at  greater  expense  than  for  water  transportation  to  points 
further  down  the  river  in  order  that  larger  vessels  and  consequent 
cheaper  freights  may  be  obtained. 

At  Hallowell  there  are  shipped  by  water  from  10,000  to  15,000  tons 
of  granite  per  year,  ou  which  the  extra  cost  of  freight  due  to  shoals  iu 
less  than  3  miles  of  the  river  below  is  given  as  15  cents  per  ton. 

From  a  member  of  the  uIco  Exchange"  I  have  obtained  the  storage 
capacity  of  ice-houses  on  the  Kennebec  River  as  closely  approximating 
1,200,000  tons.  The  amount  of  ice  cut  and  shipped  annually  is,  of  course, 
less  than  the  total  capacity,  and  varies  from  year  to  year. 

In  the  winter  of  1885-'86  a  large  part  of  the  best  ice-tields  were  in- 
jured or  ruined  by  freshets,  so  that  nearly  half  the  companies  cut  no 
ice  at  all,  and  others  cut  less  than  usual.  The  amount  of  ice  cut  and 
stored  during  the  winter  mentioned  was  433,000  tons. 

It  is  estimated  that  the  average  capacity  of  the  vessels  carrying  ice 
will  not  exceed  700  tons,  and  upon  this  basis  it  would  require  over  600 
vessels  to  carry  the  small  crop  harvested  in  this  exceptional  season. 

The  ice  shipments  above  Gardiner,  and  probably  granite  also,  would 
be  largely  increased  were  it  possible  to  employ  vessels  having  a  greater 
draught  of  water.  Articles  of  import  are  less  numerous  than  those 
going  out  of  the  river ;  but  they  are  sufficient  to  form  in  the  aggregate 
an  item  of  much  importance.  Over  one  hundred  vessels  per  annum  are 
required  to  bring  to  Augusta  and  Hallowell  the  coal  alone  which  comes 
by  water.  There  are  also  largo  receipts  of  lime,  cement,  bricks,  etc. 
All  of  these  freights  are  considerably  increased  in  cost,  owing  to  the 
obstructions  and  the  smaller  class  of  vessels  which  are  necessarily  em- 
ployed. Freights  on  coal  above  Gardiner  are  increased  25  cents  per 
ton  by  the  obstructions  above  that  place.  The  cities  of  Hallowell  and 
Augusta  thus  pay  aunually  $5,500  more  for  their  coal  than  would  other 
wise  be  required. 

Two  regular  Hues  of  steamers  ply  upon  the  river  as  far  as  Augusta, 
one  line  running  from  Boston.  The  latter,  however,  is  compelled  to 
transfer  its  passengers  and  freights  to  a  smaller  steamer  at  Gardiner. 
With  a  good  channel  steamers  would  without  doubt  run  direct  from 
Augusta  to  Boston. 

The  Kennebec  Steam -boat.Liue  also  has  to  make  transfers  at  Gardiner 
to  smaller  craft  when  the  stage  of  water  is  low. 

I  recommend  that  a  survey  be  made  of  all  the  locations  mentioned, 
in  order  that  a  complete  project  and  estimate  may  be  prepared. 

A  surveying  party  under  charge  of  a  competent  assistant  will  cost 
$20  per  day,  and  it  is  estimated  that  six  weeks  will  be  required  to  do 
the  Held  work  properly.  Not  less  than  one  month's  time  of  assistants 
will  be  required  to  plat  the  maps. 

The  following  estimate  for  eosts  of  survey,  etc.,  is  therefore  submitted 

Expense  of  field  work,  3G  days,  at  $20   $720 

Reducing  maps  and  projects  in  office  _  gjw 

Transportation  of  party,  hiro  of  boats,  etc   «  i 

Total   1.U0C 

Very  respectfully,  your  obedient  servant, 

Jared  A.  Smith, 
Brig.  Gen.  James  C.  Di  ane,  Major  of  Engineers. 

Chief  of  Engineers,  U.  S.  A. 
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suevey  of  kennebec  river,  maine,  at  bath,  and  from  augusta 

to  lower  end  of  perkin's  island. 

United  States  Engineer  Office, 

Portland,  Me.,  January  9,  1888. 

Sir  :  In  accordance  with  instructions  contained  in  Department  letter 
of  March  16,  1887,  I  have  the  honor  to  submit  the  following  report  of 
a  survey  of  the  Kennebec  River,  Maine,  at  Bath,  and  from  Augusta  to 
lower  end  of  Perkin's  Island. 

In  my  preliminary  report  I  explained  that  the  island  known  and 
shown  on  the  charts  as  Perkin's  Island  is  below  Bath,  and  that  the 
island  indicated  for  the  termination  of  the  survey  contaius  the  town  of 
Perkin's,  but  is  known  as  Swan  Island.  Swan  island  is  about  5  miles 
loug,  and  the  two  channels  by  which  it  is  inclosed  are  used  for  naviga- 
tion, and  both  require  improvement. 

The  entire  length  of  the  channel  to  be  passed  over  by  the  survey  was 
tiuis  about  27  miles,  besides  what  was  required  in  the  harbor  of  Bath. 

The  situation  and  character  of  a  channel  forming  the  approaches  to 
an  obstruction  is  often  nearly  as  important  an  element  as  the  obstruc- 
tion itself  in  determining  the  location  and  extent  of  improvement  which 
may  be  required. 

The  funds  which  could  be  allotted  for  this  survey  were  insufficient  to 
make  it  complete,  with  borings  to  ascertaiu  the  character  of  the  bottom, 
and  to  cover  the  expense  of  making  the  maps. 

1  was  therefore  compelled  to  limit  the  work  to  a  hydrographic  sur- 
vey of  tho  river  from  Augusta  to  Gaidiner  and  to  such  detached  loca- 
tions below  as  seemed  to  require  improvement.  \ 

The  survey  was  thus  not  only  very  much  abridged,  but  even  in  that 
lorui  every  expedient  was  used  to  save  expense.  It  has  therefore  been 
impossible  to  obtain  ail  the  information  necessary  to  devise  a  project 
•overiug  the  complete  and  permanent  improvement  of  the  river. 

The  project  for  the  improvement  of  the  river  navigation  has  been 
nade  as  complete  as  possible  with  the  information  which  could  be  thus 
jbtained. 

The  field  and  office  work  have  been  under  the  immediate  charge  of 
Ur.  F.  S.  Burrowes,  assistant  engineer,  who,  though  only  temporarily 
employed  for  the  purpose,  has  pushed  the  work  forward  very  rapidly 
HhJ  with  a  good  judgment  which  is  worthy  of  special  commendation. 

Mr.  Burrowes's  report  is  appended,  to  form  part  of  my  own,  and  thir- 
teen tracings*  from  completed  maps  are  forwarded  in  a  separate  pack- 
ige.  to  accompany  ray  report. 

The  discussion  of  the  commerce  of  the  river  was  made  so  full  in  my 
•reliminary  report  that  no  further  statistics  seem  to  be  here  required. 

It  is  apparent,  however,  that  as  there  are  various  shipping  points  for 
oe,  lumber,  stoue,  and  merchandise,  most  of  which  is  taken  out  in  sea- 
ling vessels,  and  at  the  same  points  receive  return  freights  of  coal, 
praill,  provisions,  articles  of  manufacture,  etc.,  the  number  passing  the 
haunel  at  any  one  point  diminishes  as  the  river  is  ascended,  and  at  the 
lead  of  navigation  only  those  vessels  will  appear  which  carry  freights 
be  entire  distauce. 

It  is  therefore  evident  that  the  necessity  for  a  deep  channel  which 
any  be  navigated  at  all  stages  of  tho  tide  diminishes  towards  the  head 
\i  navigation  ;  it  is  also  true  that  vessels  may  arrive  at  and  leave  the 
tapper  terminus  of  navigation  at  high  water,  but  to  do  this  without  de- 
ay  en  route  points  further  down  the  river  must  be  passed  at  low  stages. 

*  Omitted. 
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The  requirements  tbus  bear  a  relation  to  the  volume  of  water  in  tl 
river  which  passes  a  given  point  through  the  action  of  tides  and  tri 
utaries,  the  channel  becoming:  larger  aud  deeper  as  the  river  is  <1 
scendcd. 

Augusta,  the  capital  of  the  State,  at  the  head  of  tide- water  and 
navigation,  is  a  shipping  point  of  considerable  lumber  and  other  me 
chaudise,  and  a  distributing  point  for  coal  and  other  articles  broug] 
in  by  sail  vessels  and  Degular  steam-boat  lines. 

From  Augusta  to  a  point  midway  between  Hallowell  and  Gardin 
a  depth  of  S  feet  at  low  water  is  all  that  can  be  maintained  without  i 
c lining  great  expense. 

The  shoals  are  mainly  of  hard  sand  and  gravel,  with  some  bowhlei 
all  of  a  kind  not  easily  moved  by  the  current.  At  the  points  whe 
these  shoals  occur  the  river  is  too  wide  to  obtain  a  good  channel  by  t 
scouring  action  of  the  water,  so  that  jetties  to  contract  the  width  wou 
be  desirable  ;  but  it  is  believed  that  at  present  the  additional  expcn 
would  be  disproportionate  to  the  benefit,  as  the  channels  when  dredg 
will  bo  maintained  without  concentration  of  the  current,  at  least  foi 
long  time. 

It  is  therefore  recommended  that  through  Gage's  Shoal  and  Brit 
Shoal  the  channel  bo  dredged,  so  as  to  give  a  depth  of  8  feet  at  I 
water  and  a  width  of  100  feet.  It  would  be  well,  also,  to  dredge  r 
east  channel  at  Augusta  to  a  depth  of  7  feet  aud  a  width  of  50  feet. 

Between  Hallowell  and  Gardiner  are  four  shoals.  The  ehaui 
through  them  should  have  a  width  as  great  as  125  feet.  For  the  tirst  t 
and  upper  part  of  the  third  a  depth  of  8  feet  is  all  that  can  be  read 
obtained.  For  the  lower  part  of  the  third  shoal  and  for  the  fourtl 
dt^pth  of  10  feet  is  desirable,  more  especially  for  the  reason  that  th 
reach  points  where  heavy  shipmeuts  of  ice  are  made. 

Immediately  above  the  bridge  at  Gardiner  is  a  small  shoal  wh: 
should  be  removed,  and  also  a  very  small  one,  known  as  Steambi 
Shoal,  at  a  short  distance  below  the  bridge. 

The  amount  of  dredging  required  to  complete  the  channel  as  in 
cated,  from  Gardiner  to  Augusta,  is  as  follows : 

SITU  MEASUREMENT. 

Cubic  H 


Gage/w  Shoal   45 

East  Channel   5, 

Britt's  Shoal     TO 

Hallowell  an«l  Shepard's  Point  shoals   41 

Hinckley's  Shoal   Iri 

Brown's  bland  Shoal   33 

Gardiner  and  Steamboat  shoals   8 


Total   **>\ 


One  of  the  greatest  difticulties  to  be  experienced  in  this  work  is 
dumping  of  the  material  in  suitable  places.  The  dumping  mast  <rei 
ally  be  near  the  shore,  where  the  water  is  shallow  and  where  the  im 
rial  will  not  be  washed  back  into  the  channel,  so  that  the  distano 
towing  is  often  great  ami  delay  is  caused  by  the  necessity  for  wait 
for  high  water.  It  is,  therefore,  not  prudent  to  estimate  the  conn 
price  of  this  work  at  less  than  .T>  ceuts  per  cubic  yard  iu  situ. 

At  Hallowell  the  remains  of  the  piers  of  a  former  bridge  are  stU 
the  river,  and  two  of  thorn  next  the  draw  are  not  only  inconvenient, 
dangerous j  both  should  Ik*  removed.  For  their  removal  theestiu 
is  as  follows,  viz :  :r,0  cubic  yards  of  stone,  etc.,  at  $2.50  per  varcl,  A, 
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The  shoal  below  Nehuinkeg  Island,  known  as  the  u  Upper  Sand  Bar,* 
is  situated  in  a  wide  part  of  the  river,  where  an  obstruction  is  naturally 
formed  by  the  shifting  sands. 

The  survey  and  the  time  for  maturing  plans  of  improvement  have 
been  so  much  restricted,  that  the  plan  of  improvement  which  has  been 
devised  for  this  and  perhaps  for  other  places  may  be  found  to  require 
some  modification. 

It  seems  probable  that  a  properly  located  wing-dam  and  dike  or 
training-wall  will  be  sufficient  to  cause  a  scour  which  shall  obtain  and 
preserve  a  good  channel  through  the  shoal.  It  is  possible  that  some 
dredging  may  be  found  necessary  to  assist  the  scour. 

The  wing-dam  joining  the  dike  with  the  shore  must  be  very  strong  to 
resist  the  force  of  ice,  and  its  top  should  be  a  little  higher  than  the  top 
of  the  dike.  A  ly^ing  of  brush  should  be  provided,  to  prevent  under- 
mining by  scour, IBRl  most  of  the  w  ; !  should  be  of  heavy  stone. 

The  estimate  is  for  a  wing-dam  120  feet  wide  on  top  and  5  feet  high, 
and  for  a  dike  10  feet  wide  on  top  and  4  feet  high,  both  having  slopes 
of  45  degrees. 

A  dredged  chaunel  is  represented  upon  the  map,  but  I  feel  so  confi- 
dent that  the  dike  and  wing  dam  will  accomplish  all  that  is  required, 
that  no  estimate  for  dredging  is  considered  necessary. 

The  obstruction  made  by  Berry's  Bock  will  probably  require  atten- 
tion at  some  future  time,  but  in  view  of  the  fact  that  numerous  other 
points  exist  where  the  channel  demands  immediate  attention,  this  place 
may  very  properly  bo  passed  over  without  an  estimate  for  improvement 
at  present. 

Some  years  ago  a  jetty  of  stone  was  constructed  at  the  head  of  Swan 
Island  for  the  purpose  of  diverting  the  current  and  causing  a  scour  in 
the  west  or  Kichmond  Channel.  It  is  quite  apparent  that  the  jetty  has 
not  accomplished  all  that  was  expected  or  hoped ;  but,  on  the  other 
hand,  it  is  very  urgently  claimed  that  it  has  been  a  means  of  injury  to 
the  ice  crop  by  causing  a  jam  in  time  of  winter  freshets. 

Be  this  as  it  may,  my  judgment  is  that  the  channel  would  be  im- 
proved by  removing  the  outer  end  of  the  jetty  for  at  least  a  third  of  Its 
length,  and  to  place  the  stone  on  a  line  from  the  end  of  the  jetty  thus 
shortened  toward  tho  point  of  rocks  a  short  distance  below,  on  the  Swan 
Island  side  of  the  Richmond  Channel.  To  do  this  will  require  the 
shifting  of  0,000  tons  of  stone,  at  an  estimated  cost  of  50  cents  per  ton. 

At  Swan  Island  the  eastern  chaunel  is  by  far  the  more  important,  as 
it  is  the  main  thoroughfare  for  most  of  the  heavy  shipping. 

The  steamers  and  some  other  vessels,  however,  use  the  west  channel, 
owing  to  the  necessity  for  touching  at  Kichmond,  which  is  a  thriving 


*  In  my  preliminary  report  I  referred  to  the  obstruction  by  ledges  of 
pock  at  Lovejoy's  Narrows,  in  the  east  channel  of  Swan  Island. 

As  a  survey  of  this  work  had  been  made  some  years  ago,  I  forwarded 
b  the  same  report  a  map  of  the  narrows,  and  an  estimate  of  the  cost  of 
ts  improvement  by  removing  the  ledge  to  a  depth  of  18  feet  and  a 
ndth  of  175  feet. 

This  is  probably  the  most  important  improvement  upon  the  river, 
hth  the  possible  exception  of  Beef  Kock  Shoal,  which  is  further  down- 
stream in  the  same  channel. 

Tho  estimate  for  removal  of  this  ledge  was  made  $100,100. 

*  Toward  the  south  end  of  Swan  Island  the  east  channel  becomes  very 
bde,  nud  has  a  sandy  bottom ;  a  long  bar  is  thus  formed,  with  its  upper 
bd  protected  by  a  ledge  known  as  Beef  Rock. 
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No  channel  that  can  be  made  through  this  shoal  will  have  any  depr* 
of  permanence  until  the  current  of  the  river  has  been  concentrate 
within  similar  bounds  to  those  which  maintain  a  sufficient  depth  i 
other  places. 

The  removal  of  the  ledge  at  Reef  Rock  would  beexpensive,  and  as 
good  channel  on  either  hand  may  be  maintained  by  a  dike  or  long  win] 
dam  from  the  east  shore  shortly  above  Beef  Rock,  and  extending  dowi 
stream  parallel  to  a  line  joining  the  projecting  points  of  the  island,  it 
considered  best  not  to  remove  the  rock,  but  to  mark  its  location  by 
beacon. 

At  present  the  tow-boat  company  maintains  three  small  lights  aloi 
the  bauks  near  this  shoal  j  and  a  single  light  upon  this  beacon  wou 
furnish  a  sufficient  mark,  and  one  which  could  be  jreen  more  than  a  m 
and  a  half  above  and  nearly  twice  that  distance  li^&u '. 

The  traciug  sufficiently  indicates  the  plan  ot  improvement  at  tl 
place.    It  is  probable  that  no  dredging  will  be  required. 

The  design  for  a  dike  places  its  top  4  feet  above  mean  lowwaterai 
gives  it  slopes  of  45  degrees  ou  each  side.  The  top  has  a  width  of 
feet  where  the  old  channel  is  crossed,  and  a  width  of  10  feet  the  rema 
ing  .distance. 

It  may  bo  also  found  necessary  to  construct  a  wing-dam  across  f 
small  bay  on  the  island  nearly  opposite  the  middle  of  the  dike,  and 
second  wing-dam  opposite  the  lower  end  of  the  dike  to  direct  the  c 
rent  into  the  deep  water  below,  so  that  the  deep  channel  may  be  un 
terrupted. 

To  build  the  dike  and  wing-dams  will  require  80,000  tons  of  stone, 
an  estimated  contract  price  of  $1  per  ton  iu  place. 

To  protect  the  foundation  in  places  where  it  is  likely  to  be  ami 
mined  by  scouring,  will  require  8,000  cords  of  brush,  at  an  estima 
cost  of  $3  per  cord  in  place. 

The  beacon  upon  Beef  Rock  must  be  strongly  built  to  resist  the  i 
sure  of  ice  which  will  come  upon  it. 

.  It  will  require  152  cubic  yards  of  good  masonry,  at  estimated  c 
of  8 10  per  yard  by  contract. 

As  before  explained,  it  is  not  probable  that  auy  dredgiug  will  be 
quired,  and  although  a  cut  is  indicated  upon  the  map  there  is  scar< 
a  doubt  that  all  needed  depth  will  be  obtaiued  by  the  scour  of  the 
rent,  so  that  no  estimate  for  dredging  is  considered  necessary. 

The  west  channel  at  Swan  Island  has  but  one  obstruction  whic 
considered  worthy  of  notice  at  present;  this  is  known  as  Hatch's  12 
Shoal.  The  stream  at  this  place  is  so  wide  that  no  channel  of  g 
depth  can  be  maintained  without  wing-dams  and  training-walls  to 
duee  the  width  aud  secure  a  scouring  effect  by  the  current. 

The  channel  dredged  some  years  ago  was  tilled  again  in  a  short  ti 
and  a  repetition  of  the  experiment  is  not  advisable. 

Three  wing-dams  of  stone  and  brush  are  recommended  essential!, 
indicated  on  the  map.    (Sheet  Xo.  11.) 

These  works  will  require  15,000  tons  of  stone  and  1,200  cords  of  V>r 

I  believe  that  the  wing-dams  will  aeeomplish  all  that  is  uece^ 
without  any  resort  to  dredging,  but  in  any  event  the  contraction  w< 
are  indispensable  to  maintain  a  channel. 

While  there  are  other  points  between  Augusta  and  the  foot  of  S 
{PerkinV  Island,  which  might  l>e  improved,  those  here  discussod 
elude  all  that  seem  to  demand  any  immediate  attention. 

In  the  river  at  Bath  are  several  lodges  which  are  annoying,  but 
one  exception  they  do  not  seem  to  be  in  the  way  of  general  uavig^i 
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of  the  river,  and  I  do  not  even  regard  this  one  as  of  vital  importance. 
The  ledge  is  locally  known  as  Houghton's  Rock.  It'  removed  at  all,  the 
•lepth  should  be  made  at  least  20  feet;  otherwise  it  would  be  as  likely 
to  do  damage  as  it  is  at  present. 

The  shoal,  above  20  feet  depth,  coutains  34.3  cubic  yards,  about  three 
fourths  of  which  is  ledge.    It  is  estimated  that  its  removal  will  cost  $20 
per  cubic  yard  for  the  entire  amount. 

The  following  is  a  condensed  estimate  of  the  improvements  here  pro- 
posed, and  the  various  places  are  arranged,  with  the  exception  of  Bath, 
in  the  order  of  their  distance  above  the  foot  of  Swan  Island,  and  this 
indicates  in  a  general  way  the  order  in  which  I  consider  it  advisable  to 
carry  on  the  work  : 


Beef  Rock  Shoal :  Stono  and  brush  dike  unci  wing-dams   $104,  000 

B^f  Rock  Beacon   I,5a0 

Hatch's  Rock  Shoal :  Throe  wing-dams   1H,(KX) 

Uvejoy's  Narrows:  Removing  8,008  cubic  yards  lodge,  at  $14.50   100. 100 

Modification  of  jetty  at  hoad  of  Swan  Island   0O0 

Upper  sand-bar,  wing-dam,  and  dike  : 

* 51,000  tons  of  stone,  at  $1   51 , 000 

A,  350  cords  of  brush,  at    10, 050 

Removing  bridge-piers  at  Hallowoll   875 

Removing  shoals  from  Gardiner  to  Augusta   77,  H50 

For  superintendence,  surveys,  and  engineering,  contingencies,  add  about  10 

per  cent   36,505 


Total   40:1,000 

Houghton's  Rock  being  at  Bath  and  separated  from  the  other  improvements,  its  re- 
moval is  estimated  separately,  viz: 

M.\  cubic  yards,  at  $"J0   $0,800 

Engineering  contingencies   040 


7. 5U0 


For  a  more  detailed  description  of  the  survey  and  discussion  of  the 
subject,  I  invite  attention  to  the  report  of  Mr.  F.  S.  Burrowes. 

In  closing  this  report  it  seems  proper  to  ask  attention  to  the  fact 
that  the  amount  of  navigation  on  the  river  is  very  large,  and  the  com- 
oierce  is  of  a  kind  which  makes  the  rate  of  freights  a  matter  of  interest 
to  a  large  section  of  couutry,  especially  along  our  Atlantic  coast. 

Upon  many  other  rivers  in  the  country  the  importance  of  small  and 
^expensive  lights  to  mark  bends  or  crossings  in  the  channel  has  been 
fnlly  recognized,  and  the  want  has  been  supplied. 

A  few  such  lights  judiciously  located  upon  the  Kennebec  River  would 
be  of  great  advantage,  aud  I  recommend  that  the  subject  of  such  lights 
be  considered  as  an  important  factor  in  improving  the  navigation. 
Very  respectfully,  your  obedient  servant, 

Jared  A.  Smith, 
Major  of  Engincera. 

The  CniEF  of  Engineers,  U.  S.  A. 


UK  PORT  OF  MR.  F.  S.  BtTRROWES,  ASSISTANT  ENGINEER. 

United  States  Engineer  Office, 

Portland,  Me.,  lhamber'iO,  1887, 

Major  :  I  have  the  honor  to  submit  tho  following  report  upon  a  survey  of  the  Ken- 
*bec  River,  Maine,  at  Bath  and  from  Augusta  to  the  lower  ©ml  of  Perk  in 's  (Swan) 
xland,  made  under  your  direct  ion  in  accordance  with  river  and  harbor  act  of  August 
L  1S86.  As  shown  in  your  preliminary  report,  tho  Perkiu's  Island  of  tho  act  is  tho 
fn*  locally  known  as  Swan  Island,  and  will  bo  referred  to  by  that  name  throughout 

>m  report. 
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The  survey  was  commenced  at  Augusta.  July  .">.  1S37,  the  party  consisting of  one  as- 
sistant engineer,  oue  instrument-iuau,  two  recorde rs,  one  rod  man,  one  leadsman,  two 
boatmen,  and  a  cook.  In  order  to  expedite  the  work  two  small  tiat-boats  with  rough 
cubins  on  them  were  hired,  in  which  the  party  lived  and  which  were  dropped  down 
the  river  as  the  work  progressed.  The  field  work  was  completed  at  Hath,  August  IS, 
and  the  party  disbanded. 

As  witti  the  funds  available  it  was  not  possible  to  make  a  continuous  detailed  sur- 
vey of  the  river  between  the  points  named  (a  channel  length  of  27  miles),  it  was  de- 
termined to  make  close  examinations  at  tho*o  points  only  where  navigation  was 
known  to  be  obstructed,  and  to  entirely  omit  the  parts  in  good  navigable  condition  a-i 
shown  by  the  charts  of  previous  surveys  as  well  as  by  the  testimony  of  those  con- 
stantly nsing  the  river.  In  accordance  with  this  decision,  tho  following  general  plan 
was  pursued : 

Bet  ween  Augusta  and  Gardiner,  a  distance  of  6J  miles,  there  are  six  shoals,  locally 
known— beginning  at  Augusta— as  Gage's,  Britt's,  Hallowell,  Shepard's  Point,  Hink- 
ley's,  and  Brown's  Island  shoals,  the  latter  1$  miles  above  the  bridge  at  Gardiner.  A 
continuous  survey  was  made  ot  the  portion  of  the  river  including  these  shoals,  as  the 
pools  between  them  aro  short  and  as  a  definite  knowledge  of  their  depth  would  be 
necessary  in  determining  tho  depths  to  bo  made  through  the  shoals.  Four  charts 
made  to  a  scale  of  1  :  2000  show  this  portion  of  the  river,  and  a  fifth  to  the  same  scale 
shows  the  channel  in  the  vicinity  of  the  bridge  at  Gardiner. 

Between  Gardiner  and  tho  foot  of  Swan  Island  in  the  main  (that  is  eastern)  channel 
the  localities  surveyed  and  mapped  are  as  follows  :  Green's  Ledge,  Chart  No.  6,  icale 
1 :  1000  ;  Upper  Sand  Bar  at  South  Gardiner,  Chart  No.  7.  scale  1  :  2000:  rock  at  Ber- 
ry's ice-houses,  Chart  No.  tf,  scale  1  :  10<>0;  and  Beef  Kock  Shoal,  in  eastern  channel 
of  Swnu  Island,  Chart  No.  D,  scale  1  :  2IKX).  These  are  the  only  points  in  this  portion 
of  the  main  channel  at  which  improvements  could  be  made  With  signal  benefit  to 
navigation,  except  Lovejoy's  Narrows,  also  in  eastern  channel  at  Swan  Island,  when 
some  work  has  already  been  done,  and  of  which  sufficiently  detailed  surveys  have 
been  made  on  which  to  base  estimates  for  further  improvement. 

In  tho  western  channel  at  Swan  Island  surveys  were  made  of  breakwater  and  shoal 
at  head  of  Swan  Island.  Chart  No.  10,  scale  1  :  2000  of  Hatch's  Rock  Shoal ;  Chart 
No.  11,  scalo  1  :  H000,  and  of  shoal  at  foot  of  Swau  Island,  Chart  No.  12,  scale  1  :  20UG. 

At  Bath  surveys  were  made  of  three  ledges  near  the  wharves  and  mapped  on  one 
chart,  No.  13,  scalo  1 : 1000. 

MANNER  OF  MAKING  SURVEY. 

The  same  quest  ion  of  economy  influenced  largely  the  methods  of  making  the  survey 
adopted,  so  that  as  much  time  as  possible  could  be  given  to  the  location  and  deter- 
mination of  the  soundings. 

On  the  continuous  portions  of  the  survey  a  measured  azimuth  line  was  run  down 
the  river  and  points  on  opposite  shore  located  by  triangulation,  buildings,  wharves, 
points  on  high-water  line,  and  other  topographical  features  being  located  by  stadia 
measurement. 

On  the  shorter  shoals  a  system  of  triangles  was  used,  tho  topography  being  tilled  in 
with  the  sradia.  Wherever  practicable  tho  stations  were  marked  by  drill-holes  in  tin* 
ledge,  or  established  with  reference  to  promiuent  landmarks,  such  as  corners  of 
wharves,  buildings,  etc.  No  attempt  was  made  to  make  a  closo  topographical  survey 
of  the  banks  above  high-water  line. 

SOUNDINGS. 

All  soundings  were  located  by  intersection,  e  ther  with  two  instruments,  or  on  one 
instrument  and  an  established  range.  Tho  depths  were  measured  either  with  a  soond- 
iug  lead  and  graduated  brass  chain  or  with  a  graduated  rod,  the  latter  being  or*4 
for  depths  less  than  20  foot. 

TIDES. 

As  it  was  not  feasible  during  the  survey  to  make  a  continuous  aeries  of  observa- 
tions at  one  point  for  the  determination  of  the  rise  and  fall  of  tides,  the  planes  of  rvf 
erenoe  of  mean  high  water,  mean  low  water,  and  lowest  water  were  taken  fn>  w 
charts  and  bench-marks  of  previous  surveys.  The  mean  oscillation  of  tides  fr.  ui 
these  data  is  about  5  b  et  throughout  the  whole  length  of  the  river  from  Augusta  t« 
foot  of  Swan  Island.  The  tide-gauges  on  which  observations  were  made  for  reduction 
of  soundings  were  connected  with  each  other  by  simultaneous  observations  at  slack- 
water.  A  bench-mark  was  established  for  each  gauge,  the  locations  and  elevation 
being  indicated  on  the  charts,  and.  wherever  powble,  were  connected  with  ben  U 
marks  of  previous  surveys. 
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AUGUSTA  TO  GARDINER. 

All  the  shoals  in  this  reach  of  river,  that  is  Gage's,  Britt's,  Hallowell,  Shepard's 
Point,  Hi nk ley's,  and  Brown's  Island,  with  the  exception  of  the  last  turned,  have  been 
improved  by  the  General  Government,  the  improvements  consist ing  in  dredged  chau- 
ails  100  feet  in  width  and  6i  feet  in  depth  on  the  first  two,  aud  7  feet  in  depth  on  the 
a»t  three  shoals.  The  plane  of  reference  used  was  the  lowest  water  observed  in  the 
tainmer  of  1867.  For  convenience  of  comparison  the  same  plane  of  reference  for 
•onadings  was  adopted  in  this  portion  of  the  present  survey,  connection  being  made 
>v  means  of  the  bench-mark  at  the  lower  tide-gauge  at  Hallowell,  as  it  was  the  only 
toe  which  remained  nndisturbed  or  could  be  definitely  located.  This  plane,  being 
bat  of  an  exceedingly  low  run  of  snmmer  tides,  is  at  least  2  feet  below  usual  low 
ides,  so  that  any  improvement  made  with  it  as  a  datum  would  ordinarily  yield  if 
lit  uiore  depth  than  that  indicated. 

Gagt'$  Shoal  begins  1,200  feet  below  the  bridge  at  AugU6ta,  is  2.800  feet  long  bo- 
<m-o  the  8-foot  curves,  and  has  a  least  depth  of  5$  feet.  Through  a  large  part  of 
Ik*  dredged  channel,  however,  tho  depth  of  G$  feet  has  remained  and  the  partial 
boaling  may  have  been  caused  by  the  freshet,  which  carried  away  tho  dam  at  An- 
ruta,  bringing  with  it  much  silt  and  heavy  ddbris,  which  it  was  uuable  to  carry  far. 
the  material  of  which  it  is  composed  is  coarse  gravel  and  large  bowlders. 

RritCt  Shoal  ends  a  short  distance  above  the  old  bridge  site  at  Hallowell;  it  is 
170D  feet  in  lergth  between  8-foot  curves,  and  has  a  least  available  depth  of  4.7  feet. 
Iliroughoutraost  of  its  length,  however,  the  dredged  channel  has  maintained  its  depth 
•f  <4  leet.  The  material  of  which  it  is  composed  is  coarse  gravel  and  sand.  At  both 
Jaifes  and  Britt's  shoals  several  large  bowlders  close  to  the  edge  of  the  channel  add 
^urd  to  navigation.  The  depth  to  be  obtained  by  improvement  should  be  the 
arco  for  both  shoals,  as  they  are  close  together  aud  there  is  no  shipping  point be- 
■  een  them. 

At  Hallowell  the  piers  of  the  bridge  carried  away  by  a  freshet  remain  standing  and 
Struct  navigation  to  some  extent ;  the  piers  which  caught  the  ends  of  the  draw 
*mg  especial (y  hazardous,  as  their  tops  are  nearly  in  the  plane  of  low  water. 

tiallotrell  and  SkepartTs  Point  $hoah  are  practically  continuous,  and  beginning  just 
•■low  the  wharves  at  Hallowell  have  a  combined  length  of  4,700  feet  between  10  feet 
unes.  The  dredged  channels  have  maintained  their  depths  of  7  feet,  but  have  been 
nm^what  i arrowed. 

Both  of  these  shoals  are  in  excessively  wide  portions  of  the  river.  The  cuts  were 
fade  in  nearly  straight  lines  through  the  flats,  the  crooked  natural  channels  which 
flowed  the  shores  being  abandoned.  The  material  appears  to  be  mostly  sand,  with 
raae  gravel. 

Hinkley't  Shoal,  2$  miles  above  Gardiner,  is  also  in  a  wide  part  of  tho  river.  Its 
ngtb,  between  10-foot  curves, is 2,200  feet,  and  least  depth  6.5  feet.  The  material  of 
'hieh  it  is  composed  is  sand,  coarse  gravel,  and  possibly  some  ledge. 

Brorn't  J$land  Shoal  is  at  the  bead  of  and  opposite  Brown's  Island,  which  here 
ivides  a  very  wide  part  of  the  river,  the  western  part  being  shallow  and  the  eastern 
»d  navigable  channel  being  narrow  and  crooked,  with  a  least  depth  ol  <>.">  feet.  The 
uterial  of  which  this  shcal  is  composed  is  apparently  sand  and  loose  gravel. 

About  midway  between  Brown's  Island  and  liinkley's  shoals  the  channel,  although 
attaining  a  depth  of  10  feet,  become*  very  narrow',  and  should  be  widened  in  order 
>  make  this  depth  available  for  navigation. 

Be  tween  Brown's  Island  and  Gardiner  there  i*  a  least  depth  of  10  feet,  and  this  ap- 
e»r»  to  be  thu  limit  which  could  be  obtained  alcove  that  point  without  excessive 
at.  This  depth  could  be  made  through  Brown's  Island  and  liinkley's  shoals,  and 
erbaps  through  Shepard's  Point  and  Hallowell  shoals.  Above  Hallowell  a  depth 
would  be  stiii;ei«-ut  for  present  :  ivigatiou.  and  is  p.-rha;.s  -.tA  t!.«4:  <  >»::>i  b.- 
Stained  without  outlay  disproportionate  to  the  benefits  derived  therefrom.  . 

Immediately  above  the  bridge  at  Gardiner  the  water  has  shoaled  in  front  of  the 
karves.  the  cause  being  presumably  the  cheeking  ar.<i  deflection  of  the  current  by 
«  piera  of  the  bridge.  Below  the  bridge,  and  ju*t  off  the  lov  er  end  of  the  Boston 
tamer  wharf,  is  a  shoal  composed  of  log*  and  sawdust,  with  bowlders  on  top,  w  hich 
•  only  64  feet  below  low  water.  It  is  known  as  the  Steam- boat  Shoal,  and  is  in  such 
position  as  to  be  a  source  of  danger  to  l»oats  loading  at  the  wharf.  One-half  mile 
tor  the  bridge  at  Gardiner  the  river  widens  and  tne  channel  becomes  shoal  and 
•oked.    It  maintains,  however,  a  least  depth  of  11)  f»-et  at  lowest  water. 

gaei>; nth  to  sw  an  island. 

Tiie  portion  of  the  river  from  Gardiner  to  the  h*ad  of  Swan,  a  distance  of  10  m:]e«, 
»Mj»rkablT  free  from  «<erioos  obstruct ;«»!.«•  at  o  ins  I'lTo'ighont  almost  its  entire 
Mth  an  available  channel  depth  <  f  n  or  14  f-eel  at  m-an  ;<•»  water.    Along  this 
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part  of  the  river  are  most  of  the  large  ice-houses,  the  shipments  from  which  cousti- 
tnto  the  great  hulk  of  the  commerce  of  the  river.  The  obstructions,  of  which  sar- 
veys  were  made,  are  Urecu's  Ledge,  Upper  Sand-bar,  aud  rock  at  Berry's  Ice-house. 

Green's  Ledge,  2$. miles  below  Gardiner,  is  a  ledge  of  rock  nearly  in  mid- river  It  is 
about  150  feet  long  and  50  feet  wide,  aud  has  a  least  depth  on  it  at  mean  low  water  of 
3  feet.  To  the  west  of  it  there  is  a  channel  l?f>  feet  wide  and  14  feet  deep.  As  tin- 
river  here  is  nearly  straight,  the  ledge,  if  well  buoyed,  would  not  greatly  interfere 
with  navigation.   Its  removal  so  as  to  widen  the  channel  would,  however,  bo  a  benefit. 

The  Upper  Sand-bar  is  opposite  the  lower  end  of  South  Gardiner,  and  just  below 
Nehumkeg  Island.  It  is  a  sand-shoal,  which  reaches  entirely  across  an  excessiv*  1\ 
wide  section  of  the  river.  A  channel  100  feet  widoand  10  feet  deep  at  low  water  win 
dredged  through  the  bar  in  1871.  This  channel  has  been  partly  filled  in  by  the  shift- 
ing sand,  and  it  would  seem  that  in  order  to  maintain  a  channel  some  auxiliary  works 
wonld  have  to  bo  constructed  to  reduce  the  width  of  the  cross-section.  Tbo  present 
length  of  the  shoal,  between  14-foot  curves,  is  2,500  feet,  and  there  is  a  least  available 
depth  through  the  old  cut  of  9\  feet  at  mean  low  water. 

lierry't  Hock  is  a  ledge  in  front  of  Berry's  Ice-houses  and  about  1J  miles  above  I<v- 
boro.  It  is  about  90  feet  long  and  60  feet  wide,  and  has  a  least  depth  on  it  of  6  fed 
at  moan  low  water.  It  is  nearly  in  mid-river,  but  there  is  a  clear  channel  to  the  east 
ward  of  it  200  feet  wide  and  16  feet  deep  at  mean  low  water.  If  well  buoyed  it  i- 
not  a  sorious  obstacle  to  navigation,  but,  as  in  the  case  of  Green's  Ledge,  it*  removal 
would  allow  of  the  haudling  of  large  tows  with  greater  safety. 

SWAN  ISLAND  CHANNELS. 

Swan  Island  divides  the  river  into  two  channels  for  a  distance  of  5  miles,  beginnin: 
about  a  mile  above  the  landing  at  Richmond.  The  easterly  channel  has  the  greaU 
depth  of  water  through  it,  and  is  consequently  always  used  by  the  deep-draught  ve* 
sels.  It  is  obstructed  at  only  two  points,  Lovejoy's  Narrows  and  Beef  Rock  Shoal 
The  former,  as  previously  stated,  has  been  improved  by  the  removal  of  rocks  from  tin 
channel,  aud  an  estimate  submitted  for  its  further  improvement  The  plane  of  n-f 
erence  for  the  soundings  used  in  present  surveys  of  the  Swan  Island  channels  is  in»  ar 
low  water,  as  established  by  the  United  States  Coast  and  Geodetic  Survey,  and  is  satm 
as  the  one  used  for  the  various  improvements  made  in  the  vicinity. 
•  At  Beef  Hock  Shoal  the  river  is  very  wide,  and  is  divided  at  low  water  by  a  middl 
bar  into  two  channels,  iu  each  of  which  there  are  shoals  having  a  depth  of  only  I1 
feet  at  mean  low  water.  The  formation  of  this  bar  is  caused  by  the  ledge  at  its  In  a 
known  as  Beef  Rock,  and  which  projects  4.5  feet  above  mean  low  water.  The  coneen 
t  rat  ion  of  the  water  in  one  channel  would  doubtless  cause  scouring  action  snfDci<"i 
to  yiold  a  good  navigable  depth  through  the  shoal ;  it  would  at  least  be  a  nece^sar 
part  of  a  plan  to  maiutaiu  a  channel  however  obtained.  The  easterly  channel  is  th 
one  at  present  most  used,  the  shoal  being  shorter,  and  it  would  seem  to  be  the  mo- 
available  for  improvement,  as  the  material  of  which  it  is  composed  appears  to  be  a 
sand,  aud  there  would  be  less  likelihood  of  encountering  ledge  than  iu  the  west**rl 
chaunel,  which  follows  close  along  the  rocky  shore  of  Swan  Island.  The  depth  to  1 
obtained  at  this  shoal  should  bo  at  least  as  great  as  the  draught  of  the  largest  ve*1 
navigating  the  river,  as  tows  start  from  point*  above  at  high  tide,  and  reaching  tb 
jM>int  at  or  near  low  water  are  often  delayed  until  the  next  high  water.  The  drangt 
of  vessels  at  present  using  the  river  seldom  exceeds  15  feet. 

Stcan  Inland,  wenttrn  channel. — The  western  channel  is  used  almost  exclusively  I 
the  steamers  plying  between  points  up  the  river  and  Boston,  Portland,  and  theinoul 
of  the  river,  being  compelled  to  take  this  route  in  order  to  land  at  the  town  of  Ric 
mond,  about  a  mile  below  the  head  of  the  island.  The  greatest  draught  of  auv 
these  boats  is  9$  feet,  and  as  for  a  distance  of  2$  miles  the  available  depth  of  ti 
channel  is  barely  10  feet,  it  would  be  useless  to  attempt  to  obtain  a  greater  depth  th: 
that  through  the  shoals. 

At  lieadof  Stcan  Inland  a  breakwater  has  been  constructed,  extending  from  the  he; 
of  the  island  550  feet  up-stream,  with  the  evident  intention  of  diverting:  a  great 
proportion  of  the  water  down  the  west  channel.  At  the  same  time  a  channel  \* 
dredged  through  the  shoal  opposite  the  breakwater  to  a  depth  of  10  feet  at  mean  U 
water.  This  chaunel  has  shoaled  somewhat,  but  there  remains  now  an  avail*! 
depth  of  9 J  feet  over  the  shoal.  It  is  doubtful  if  the  breakwater  has  l»een  efflcacio 
either  in  scouring  or  maintaining  the  channel.  It  is  claimed  by  some  of  the  part 
engaged  in  the  ire  traffic  that  it  causes  the  ice  to  break  up  and  jam,  and  prevent*  t 
formation  of  smooth  ice -fields  suitable  for  cutting  in  its  vicinity. 

Hatch'*  Ilork  Shoal,  1  mile  below  Richmond,  is  a  sand-bar  iu  a  wide  part  of  t 
river,  through  which  a  channel  was'at  one  time  dredged  to  a  depth  of  10  feet  at  im 
low  water.  There  is  a  barely  perceptible  trace  of  this  channel  now  to  be  found.  \ 
depths  through  it  varying  from  7.5  to  6  feet. 
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•  • 

Id  order  to  maintain  a  channel  hero  it  would  seem  to  be  necessary  to  reduce  the 
river  to  a  width  normal  for  the  depth  required.  The  present  length  of  the  shoal  be- 
tween 10-fect  curves  is  '2,<HJU  feet. 

At  thoalat  foot  of  Swan  Inland  a  channel  was  also  dredged  to  a  depth  of  11  feet  at 
mean  low  water,  and  has  shoaled  but  slightly  since. 

Bath. — At  Bath  three  rocks  lying  closo  to  the  wharves  were  sounded.  The  lower 
one  is  50  feet  off  the  Steam  Mill  Wharf,  and  is  about  in  tho  middle  of  the  small  chan- 
nel between  this  wharf  aud  the  largo  ledge  known  as  Steam  Mill  Rock.  Its  top  is 
ooly  2.5  feet  below  mean  low  water  ami  is  in  the  way  of  vessels  being  dropped  against 
this  wharf. 

The  second  rock  is  185  feet  off  Haughton's  Wharf,  its  top  being  13  feet  below  mean 
low  water  and  7  or  8  feet  above  the  geueral  level  of  the  surrounding  bottom.  One  or 
two  heavily  laden  vessels  have  been  known  to  hang  on  tho  rook  for  a  short  time  at 
low  tide.  It  is  the  only  one  of  the  three  rocks  surveyed  which  conld  be  regarded  as 
at  all  interfering  with  the  free  navigation  of  tho  river. 

The  third  is  close  into  the  railroad  wharf,  its  top  being  12.5  feet  below  mean  low 
water.    It  is  small  and  unimportant,  and  entirely  out  of  the  way  of  navigation. 

RESUME. 

The  foregoing  detailed  descriptions  are  held  to  inclnde  all  the  points  at  which  im- 
provements could  be  made  with  reasonable  economy  and  without  altering  the  regi- 
men of  the  river. 

First  in  order  of  importance  to  the  principal  commerce  of  the  river,  that  is,  the 
deep-draught  vessels  carrying  ice,  is  the  improvement  of  the  Beef  Rock  Shoal,  which 
would  prevent  the  delay  of  twelve  hours  to  tho  large  tows.  The  upper  sand-bar  is 
alw  a  fruitful  source  of  annoyance  and  delav,  as  the  channel  being  narrow  as  well  as 
shoal  large  tows  can  not  be  taken  through  it  unbroken. 

Tho  improvement  of  Brown's  Island  and  Hinckley's  Shoals  would  carry  the  channel 
to  the  present  head  of  the  heaviest  ice  traffic.  Further  up  lighter  vessels  are,  of 
necessity,  used  for  bringing  ice,  stone,  and  lumber  from  points  above. 

The  principal  immediate  advantage  of  the  improvement  of  this npper  portion  of 
the  river  wonld  be  the  prevention  of  vexatious  and  costly  delays  to  the  steam-boats, 
and  as  they  are  also  compelled  to  navigate  tho  western  channel  at  Swan  Island  the 
improvement  of  Hate  he's  Rock  Shoal  is  of  vital  importance  to  them. 

The  removal  of  Green's  Ledge  and  Berry's  Rock  wonld  be  a  benefit  to  navigation, 
bat  is  of  less  importance  than  the  improvements  at  the  other  points  named. 

I  was  unable  to  obtain  any  statistics  of  importance  touching  the  commerce  of  the 
river  other  than  those  given  in  your  preliminary  report,  which,  however,  show  con- 
clusively the  importance  of  the  river  as  an  artery  of  trado  and  the  necessity  for  its 
improvement. 

Very  respectfully,  your  obedient  servant, 

F.  S.  BUKROWES, 

Assistant  Engineer. 

Maj.  Jarrd  A.  Smitei, 

Corps  of  Engineers,  U.  S.  A. 


A  20. 

PRELIMINARY  EXAMINATION  OF  PENOBSCOT  RIVER,  MAINE,  FROM  BAN- 
GOR TO  BUCKSPORT  NARROWS. 

United  States  Engineer  Office, 

Portland,  Me.,  January  11,  1887. 

General  :  I  have  the  honor  to  submit  tho  following  report  of  a  pre- 
liminary examination  of  the  Penobscot  Kiver,  Maine,  from  Bangor  to 
Bucksport  Narrows,  in  accordance  with  instructions  from  the  Chief  of 
Engineers  dated  September  27,  and  October  28,  1886. 

On  tbe  14tli  and  15th  of  December,  1886, 1  visited  Bangor  and  Bucks- 
port,  and  also  went  in  a  tug  over  the  portion  of  the  river  where  im- 
provements seem  to  be  required. 
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From  the  facts  gathered  by  observation  ami  inquiry,  it  is  my  opinion 
that  the  portion  of  the  river  indicated  is  well  worthy  of  improvement 
by  the  General  Government. 

This  opinion  is  based  npon  the  following  points: 

The  head  of  navigation  of  the  river  at  Bangor  is,  by  the  channel, 
miles  above  the  u  Narrows"  at  Bucksport,  27  miles  above  the  mouth  of 
the  rjver  at  Fort  Point  Ledge,  on  Penobscot  Bay,  and  62  miles  above 
the  headlands  of  the  coast. 

Navigation  at  Baugor  includes  regular  lines  of  steamers  and  many 
sailing  vessels,  affording  communication  with  the  interior  of  the  State, 
and  intersecting  the  lines  of  railroads  which  reach  across  the  State  into 
the  provinces  of  New  Brunswick  and  Nova  Scotia. 

During  about  three  mouths  in  the  winter  at  Baugor,  and  over  a  dis- 
tance of  several  miles  below,  the  river  is  closed  by  ice,  so  that  the  steam 
ers  aud  sail  vessels  make  their  landings  at  Winterport,  about  14  iniles 
below  Bangor. 

From  April  to  December,  188G,  inclusive,  1,798  sailing  vessels  were 
taken  up  the  river  to  the  wharves  at  Bangor  and  returned ;  the  average 
tonnage  of  these  vessels  is  estimated  as  not  less  than  300  tons  each. 
Most  of  them  carry  freights  in  both  directions,  though  the  outward 
freights  are  much  the  larger.  In  addition  to  the  above  there  are  about 
300  vessels  of  less  than  60  tons  each,  of  which  no  regular  reports  are 
made  by  the  harbor- master. 

During  the  year,  and  especially  from  December  to  March,  inclusive,  a 
large  number  of  vessels  receive  and  discharge  cargoes  at  Winterport  ; 
the  number  of  these  amount  to  several  hundred  in  all,  but  I  have  not 
been  able  to  obtain  the  exact  figures. 

At  Bucksport,  abdve  the  "  Narrows,"  there  were  150  arrivals  and  137 
departures  during  the  year  1886. 

Sixty-three  vessels  are  owned  in  Bucksport  alone. 

The  Boston  and  Bangor  Steamship  Company  ran  a  steamer  six  times 
per  week  during  the  summer  season,  and  four  times  per  week  during 
the  remainder  of  the  year. 

The  Bangor  and  Bar  Ilarbor  Steam-boat  Company  run  a  steamer 
twice  weekly  during  the  summer  and  early  autumn  months. 

The  regular  steamers,  added  to  the  tugs  employed  upou  the  river, 
make  a  large  total  for  the  amount  of  navigation  and  the  value  of  inter 
ests  involved. 

The  obstructions  to  navigation  are  all  included  between  Baugor  and 
Bucksport  Narrows.  They  are  not  numerous  nor  of  a  character  ilifficuli 
.  to  remedy ;  they  consist  almost  entirely  of  bars  in  the  wide  part  of  UK 
river  between  Bucksport  and  Winterport,  though  it  is  probable  tba! 
some  minor  points  above  may  require  atteution. 

A  project  for  improvement  of  the  river  from  Bangor  to  Crosby's  Nar 
rows  is  still  incomplete.  Surveys  above  that  point  have  been  already 
made. 

Many  of  the  vessels  plying  on  the  river  to  Baugor  draw  from  15  t< 
18  feet  of  water,  and  in  one  instauce  a  vessel  drawing  22  feet  and 
inches  was  towed  down  the  river  at  high  water.  The  greatest  deptl 
over  the  bar  below  Winterport  is  not  more  than  11  feet  at  meau  lo\ 
water.  This  causes  great  detention  and  some  danger  to  vessels  in  to* 
of  a  tug. 

As  the  Coast  Survey  charts  are  not  in  sufficient  detail  for  the  purpos 
required,  I  recommend  that  a  survey  of  the  river  be  made  from  Crosby' 
Narrows  to  the  narrows  at  Bucksport,  a  distance  of  16  miles.  For  tb 
part  above  Winterport  soundings  may  be  made  at  wide  intervals;  I* 
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low  that  place,  a  distance  of  ~).\  miles,  tlie  survey  should  Ik1  made  care- 
fully in  detail.    Tlie  expense  of  such  a  survey  is  estimated  as  follows: 

JVM  work  of  surveying  part}'  iu  cliarjjje  or  assist  ant  engineer,  lift  v  <1».V»,  at 
$Ju  "   $1,000 

lucidcnfal  expenses  of  transportation,  hireof  boats,  pnieliaso  of  luinher,  uails, 
etc   200 

Salary  of  assistaut  engiueer  and  for  othee  expenses,  platting  maps,  ami  com- 
pleting a  project  for  necessary  improvements   1100 

Total   l,.r>00 

Very  respectfully,  your  obedient  servant, 

J  a  red  A.  Smith, 
Major  of  Engineers. 

Brig.  Gen.  James  C.  Duane, 

Chief  of  Engineers,  U.  8.  A. 


<I  KYEY  OF  PENOBSCOT  RIVER,  MAINE,  FROM  BANGOR  TO  BUCKSPORT 

NARROWS.  , 

United  States  Engineer  Office, 

Portland,  Me.,  January  11,  18SS. 

Sir  :  In  compliance  with  instructions  from  the  Chief  of  Engineers, 
f  ited  March  10,  1<S87,  I  have  the  honor  to  submit  the  following  report 
>f  a  survey  upon  the  Penobscot  River,  Maine,  between  Bangor  and 
Jocksport  Narrows,  and  to  include  in  the  report  an  estimate  of  the  cost 
t  works  of  improvement. 

The  amount  of  funds  allotted  for  this  survey  was  very  small,  so  that 
t  was  impracticable  to  make  a  general  survey  between  the  limits  indi 
ated,  and  I  was  compelled  to  limit  the  work  to  the  portion  included 
wween  Winterport  and  Bucksport. 

The  surveys,  projects,  and  estimates  hitherto  made  and  laid  before 
ingress  cover  the  part  from  Bangor  to  Crosby's  Narrows,  and  below 
de  latter  point  there  is  no  obstruction  worthy  of  present  consideration 
ive  in  the  portion  which  has  been  included  in  this  survey. 

Mow  Winterport  the  river  makes  a  bend,  so  that  the  direction  of  the 
BTreut  is  changed  to  about  a  right  angle  from  its  former  course. 

At  this  place  the  liver  becomes  nearly  three  times  as  wide  as  it  will 
rerage  at  points  above,  and  it  is  fully  twice  as  wide  as  at  any  place  in 
be  river  whero  a  good  channel  is  maintained  by  natural  conditions. 

The  place  is  known  as  Frankfort  Flats.  Beiug  in  a  betid,  the  great 
idth  is  less  prejudicial  than  it  would  be  in  a  straight  reach,  because 
le  strongest  current  follows  the  outer  part  of  the  bend,  and  is  thus 
are  rapid  than  if  it  were  uniformly  diffused. 

Opposite  the  middle  of  the  tlats  is  a  tidal  arm  and  tributary  of  the 
froobscot  known  as  Marsh  River.  The  ebb  tide  from  this  river  sets 
rt  very  strongly,  and  assists  in  producing  effects  in  the  current  below 
» month,  which  cause  great  irregularity  in  the  channel. 
These  irregularities  are  continued  some  distance  below  the  flats  to  a 
fiat  known  as  Iligh  Head. 

Uwing  to  the  limitations  in  the  survey  I  found  it  impracticable  to  ob- 
a  competent  and  reliable  man  to  do  the  work,  and  was,  therefore, 
the  necessity  of  assigning  it  to  Mr.  A.  C.  Both,  assistant  eugi- 
;  whose  duties  upon  other  works  of  importance  made  it  impossible 
ire  his  time  until  nearly  the  1st  of  October. 
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I  was  compelled  to  close  the  field  work  on  the  1st  of  November  l'rom 
lack  of  funds,  though  the  current  observations  were  incomplete  and  u< 
borings  had  been  made. 

The  map  has  been  made  in  the  ofliee  by  Mr.  Both,  and  the  studios fo 
the  improvement  have  been  made  by  him  ami  myself  in  mutual  discus 
sion  and  consultation.  The  resulting  plans  and  estimates  of  cost  ari 
discussed  in  Mr.  lloth's  report,  which  I  inclose  as  part  of  my  own,  ant 
to  which  I  invite  attention. 

A  tracing  of  the  map  covering  the  survey  and  plan  of  improvenitn 
is  forwarded  in  a  separate  package. 

It  is  very  apparent  to  me  that  a  good  channel  can  not  be  made  pei 
manent  at  this  place  without  constructing  works  to  concentrate  the  Hoi 
of  water  within  bounds  similar  in  exteut  to  those  where  a  good  cbanu< 
is  found  in  other  places. 

Having  constructed  the  jetties  which  are  indicated,  with  auy  cbanjK 
or  modifications  which  may  be  found  advisable,  it  is  probable  that  tli 
amount  of  dredging  for  which  an  estimate  is  submitted  will  be  grearl 
reduced,  if  not  eliminated  entirely,  by  the  increased  scour  of  the  rive 

This  effect  depends  upon  the  character  of  the  bottom,  which  I  Uun 
not  been  able  to  examine  with  suilicient  care  to  predict  the  effect  ot  ii 
creased  current  velocity  with  auy  certainty.  Should  it  accomplish  wb 
is  hoped  and  what  seems  probable,  the  total  estimate  of  $305,000  w 
be  decreased  by  more  than  $100,000. 

For  a  further  discussion  of  the  subject,  I  refer  to  my  preliminary  r 
port  and  to  the  very  complete  report  of  Mr.  Both. 
Very  respectfully,  your  obedient  servant, 

Jar ed  A.  Smith, 
Major  of  Engineer*. 

The  Chief  of  Engineers,  U.  S.  A. 


RKPOUT  OF  MR.  A.  C.  BOTH,  ASSISTANT  ENGINEER. 

United  States  Engineer  Office, 

Portland,  Me.,  January  3,  188 

Major:  I  havo  the  honor  to  submit  Iho  followiug  report  upon  a  survey  of  the 
nobscot  River,  Maine,  between  Bangor  and  Bucksport,  required  by  riveraud  har 
act  of  August  5,  ISSii. 

In  compliance  with  your  orders  I  proceeded  to  Winterport,  Me.,  ou  September 

•  1^87,  and  commenced  the  survey  the  following  day. 

The  depth  now  available  in  this  part  of  the  river  for  safe  navigation  is  abon 
feet  at  mean  low  water.  By  usiug  great  care  singlo  vessels  drawing  18  feet  ma; 
taken  through  this  channel.  Nearly  all  t  he  vessels  bound  for  or  sailing  from  Bal 
avail  themselves  of  the  lino  tow-boat  service  maintained  between  Uangor  mm 
mouth  of  the  river  (Fort  Point),  25  miles  below,  and  as  most  of  the  tows  consist  ot  i 
six  to  twelve  and  more  vessels,  the  tortuous  courses  which  are  necessary  to  b>e  folio 
by  deep-laden  vessels  can  not  be  made  with  that  accuracy  required  for  their  safe 

.  sage  over  the  existing  bars.  All  the  tows  bound  up-river  ptart  at  its  mouth  < 
Point)  at  or  beforo  low  water,  passing  through  the  channels  between  Bucksport 
Winterport  at  the  low  stages  of  tho  tide,  in  order  to  arrive  at  Bangor  at  time  of 
water.  On  the  other  hand,  all  tows  leaving  Baugor  start  at  high  water,  and  pasj 
channel  between  Winterport  and  Bucksport  at  time  of  low  water.  The  iuinr 
meats  made  and  contemplated  in  Bangor  Harbor  provido  for  a  depth  of  about  14 
at  average  low- water  stage  of  tho  river  (or  11  feet  at  extreme  low  water). 

Tho  mean  rise  and  fall  of  tho  tide  here  being  i:ty  feet  (from  United  States  C 
Survey  records),  the  high-water  depth  would  be  about  £7  feet.  Tho  draught  «l 
largest  class  of  vessels  loading  at  Bangor  for  foreign  ports  is  from  *20  to  22  feet, 
it  is,  therefore,  desired  to  obtain  a  low-water  depth  for  the  channel  between  Wh 
port  and  Bucksport,  of  not  less  than  *££  feet,  or,  if  possible,  24  feet,  so  that  these 
sols  arriving  here  at  time  of  low  water  may  bo  ablo  to  pass  with  safety  and  wit 
delay. 
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TKIANG L'LATION  AND  TorOOKAIMIY. 

Tbe  straight  and  level  stretch  of  the  east  shore  of  the  river,  about  a  mile  below  the 
Hteam-boat  whurf  at  Winterport,  was  selected  for  measuring  a  "  base-line."  The 
distance  between  the  north  and  south  bane,  carelnlly  measured  with  a  steel  tape,  is 
3,727.05  feet.  The  northerly  end  of  this  line  is  marked  by  a  hole,  fivo-eighths  inch 
in  diameter,  drilled  into  an  embedded  granite  bowlder  located  at  the  high-water 
mark.  The  southerly  end  is  marked  by  a  similar  hole  drilled  into  tho  flattop  of  a 
solid  ledge.    The  direction  of  this  lino  is  about  89°  30'  west  of  the  magnetic  meridian. 

All  the  triangulation  stations  are  marked  by  holes  drilled  into  either  large  bowl- 
ders, not  likely  to  be  disturbed  by  ice  or  freshets,  or  into  solid  ledge,  and  in  such 
places  where  neither  a  bowlder  nor  ledge  wjis  available,  suitable  rocks  were  selected 
and  set  into  the  ground  level  with  its  surface. 

For  signals  over  these  numerous  stations  new  broom-handles  were  used  with  good 
advantage;  they  are  quickly  fitted  and  driven  into  these  holes,  easily  removed  and 
replaced  before  and  after  occupation  of  stations  by  the  instrument,  aro  always  avail- 
aide  for  observation,  and  will  stand  plumb  in  any  weather  or  wind  without  bracing, 
and  thus  save  a  great  deal  of  valuable  time.  Small  red  and  white  cotton  Hags,  10 
inches  square,  single  and  in  pairs,  are  nailed  to  these  sticks  for  ready  idoutiflcatiou. 

The  promkiont  features  of  tho  shore-lines  between  the  triangulation  stations  were 
determined  by  telemetrie  measurements.  The  triangulation  stations  on  the  west  side 
of  the  river  are  marked  I,  II,  III,  to  XXII,  and  those  on  tho  east  shore  A,  I),  C,  to  W. 
The  survey  of  Bucksport  Harbor,  made  by  mo  iu  May,  1*75,  was  eouuectcd  trigono- 
metrical ly  with  this  survoy,  and  has  been  reduced  aud  copied  on  the  accompanying 
plan. 

SOUNDING  8. 

All  the  soundings  shown  on  this  plan  were  taken  on  ranges  established  for  that 
purpose,  and  were  located  by  intersection  angles  taken  with  transit  instrument  from 
*n  it  able  stations  on  shore.  For  each  sounding  the  boat  from  which  they  wero  made 
was  brought  to  a  stand-still  to  insure  plumb  soundings.  At  times  when  tho  tidal  cur- 
rent** were  too  strong  to  obtain  plumb  soundings  iu  this  way,  tho  boat  was  pulled 
above  the  ranges  and  then  dropped  down,  tho  leadsman  being  in  readiness  to  catch  a 
plumb  reacting  on  crossing  the  range.  A  brass  chain  and  10-pound  lead  were  used  for 
taking  soundings. 

T1DK  AND  BENCH-MARKS. 

Tide-gauges  wero  established  at  Colby's  Wharf  in  Bucksport,  and  at  Boston  and 
Bangor  Steamer's  Wharf  in  Winterport.  Tho  gauge  at  Bucksport  was  nailed  to  the 
outer  face  of  Colby's  Wharf  and  referred  to  a  bench-mark  at  Fort  Knox  Wharf,  estab- 
lished by  me  while  making  a  survey  of  Bucksport  Harbor  in  1875.  The  reference  of 
this  bench-mark  is  13.3  feet  above  mean  low  water.  It  wasobtained  from  a  t  ide-gange 
which  I  found  at  Colby's  Wharf,  and  which  had  been  used  the  year  previous  (1874; 
by  the  United  States  Coast  Survey.    Tho  record  of  that  otllce  gives  tho  following 


Feet. 

Mean  rise  and  fall  of  tides   10.3 

Highest  observed  high  water  above  plane  of  mean  low  water   12. 1 

Lowest  observed  low  water  below  piano  of  mean  low  water   2.7 

Tbe  refereuce  for  tho  gauge  at  the  Boston  and  Bangor  Steamer  Wharf  in  Winter- 
port  wa»  obtained  by  a  careful  transfer  of  tl.o  reading  at,  tho  Bucksport  gauge  at 
nigh-water  slack,  which  occurs  very  nearly  at  the  same  time  at  both  places.  Tho 
reference  oftho  Winterport  gauge  was  transferred  by  level  to  a  huge,  partly  embedded 
granite  bowlder,  the  highest  point  of  which  is  15. 75  feet  above  the  zero  of  that  gauge, 
ihe  location  of  this  bowlder  is  given  on  the  map. 

CL'llKKNT  OltSEKVATlONS. 

A  fow  observations  only  could  be  made  to  determine  the  directions  ami  velocities 
of  the  ebb  current*.  One  set  was  made  October  31  in  the  wide  portion  of  river  below 
Wintorport  and  one  set  on  November  1  above  High  Head.  Tho  result  of  these  ob- 
servations aro  shown  on  the  map  and  give  the  exact  course  taken  by  the  float,  and  tho 
velocities  iu  statute  miles  per  hour.  Tho  float  used  was  made  of  dry  pine,  4  inches 
diameter  and  12  feet  long,  weighted  atone  end  with  iron,  sothat  the  other  end  would 
protrude  a  fow  inches  only  above  the  surface  of  the  water.  This  end  carried  a  small 
dag  on  a  wire  rod.  At  intervals  of  one  minute  angles  were  taken  simultaneously  by 
two  observers  on  shore  to  asignal  held  vertically  above  the  float  by  one  oftho  men  fol- 
lowing the  float  in  a  boat.   Tho  locations  of  the  float  and  the  velocities  of  the  curren  t 
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(between  these  locations),  however,  are  given  on  the  map  for  intervals  of  five  miuot**. 
The  rise  of  tho  tide  on  October  31  was  11.2  fret,  and  on  November  1  it  was  11.3  feet 
occurring  at9h.  55m.  and  10b.  Iloiu.  a.  in.,  respectively,  and  may  be  considered  im- 
age high  waters.  I  would  here  state,  however,  that  the  currents  at  the  hi«h  rata  of 
tho  tides  have  considerable  higher  velocities,  and  that  during  the  time  of  the  yearly 
spring  freshets  tho  velocities  are  certainly  twice  as  high  as  those  shown  on  tinman. 

As  far  as  is  known  extensive  changes  of  the  river  bottom  take  place  mostly  during 
freshets.  Should  it  be  decided  to  i  uiprovo  the  channel  in  these  parts  of  the  river  by 
contraction  works,  which  seems  to  bo  the  only  sure  method  to  procure  permanency  to 
any  contemplated  improvement,  tho  currents  of  theso  freshets  will  aid  materially  ii 
removing,  by  scour,  the  shoals  now  obstruct  ing  navigation,  while  tho  velocities  of 
the  current  at  other  times  will  be  ample  to  prevent  tho  lodgment  of  any  sediment, 
especially  tho  sawdust  which  the  waters  of  this  river  carry.  ^ 

BORINGS. 

In  order  to  investigate  the  nature  of  tho  shoals  at  the  different  places,  it  was  :L<« 
intention  to  make  careful  borings.  The  apparatus  being  in  readiness  for  coaimen.:- 
ing  these  borings  on  November  2,  on  the  evening  of  November  1  I  received  from  yoq 
a  telegram  ordering  me  to  suspend  all  operations  for  want  of  necessary  fund*. 

I  therefore  at  once  discharged  tho  party,  and  returned  to  this  oflice  the  following 
da  v. 

From  observations  mado  during  the  survey  I  feel  inclined  to  believe  that  these 
shoals  consist  mostly  of  slabs,  edgings,  and  sawdust  deposited  here  by  favorableeiMm 
and  accumulated  during  many  years. 

1  would  recommeud,  however,  that  before  actual  work  is  commenced  a  thorough 
examination  of  these  shoals  be  made  to  determine  without  doubt  if  a  contiuoma 
channel  of  22  or  24  feet  depth  can  bo  obtained  by  the  scouring  action  prodoerity 
contraction  works  aloue,  or  if  it  will  be  found  necessary  to  dredge  a  certain  porfina 
of  the  proposed  channels  and  theroby  hasten  the  availability  of  these  channel*  lor 
navigation. 

Siuce  returuiug  to  t  he  othco  tho  survey  has  boon  plotted  to  a  scale  of  1  :  5<XH>,  and  « 
copy  of  samo  is  herewith  submitted.  Tho  frequent  interruptions  caused  by  other 
duties  which  I  had  to  attend  to  have  delayed  an  earlier  completion  of  the  uiapaAd 
report. 

PROJECTED  IMPROVEMENTS  AND  ESTIMATED  COST. 

Since  completing  the  map,  works  for  improving  the  channel  have  been  pmjeeta 
in  freqnent  consultation  wit  h  yourself.  They  consist  mainly  of  a  system  of  jettie 
and  some  dredging,  should  it  be  found  necessary.  Tho  work  which  the  jetties  ar 
intended  to  perform  is  twofold  and  closely  dependent  upon  each  other. 

First.  A  contraction  of  the  cross-section  of  the  river  at  the  different  places  to>ac 
an  oxtent  that  the  currents  resulting  therefrom  shall  tend  to  scour  tho  material  an 
carry  the  samo  to  deep  water  to  procure  a  continuous  channel  of  at  leasts*.' f« 
width  and  22  feet  depth  through  theso  shoals. 

Second.  To  direct  theenrreutsin  such  a  manner  that  thoresnltiug  channel  shall  pr 
sent  easy  curves ;  whether  obtained  by  scouring  or  dredging,  or  both  combined,  tl 
channels  once  obtained  will  be  permanently  preserved  by  the  current  as  then  dirwie 

Should  future  examination  of  tho  shoal's  reveal  the  fact  that  dredging  has  to 
resorted  to  in  order  to  assist  the  scouring  action  it  is  proposed  to  cut  a  width  of  4 
feet  and  a  depth  of  22  feet  at  mean  low  water  and  to  leave  the  remaining  shoal  gn»*i 
to  be  scoured  by  the  currents. 

In  view  of  tho  scarcity  of  brush  in  the  vicinity  of  the  work,  and  the  very  el< 
proximity  of  granite  quarries,  it  is  proposed  to  build  the  jetties  of  granite  grt>utf"»M 
can  bo  had  in  largo  quantities  and  at  reasonable  cost. 

Tho  design  of  tho  jetties  gives  the  tops  an  elevation  of  Q  feet  above  mean  low  \rat- 
so  as  not  to  obstruct  the  river  too  much  at  t  imes  of  heavy  freshets  and  ice,  wbi 
would  endanger  the  stability  of  theso  jetties,  unless  built  very  massive. 

In  view  of  tho  fact  also  th:U,  the  strongest  currents  of  tho  ebb  tido  fall  between  1 
time  of  half-tide  and  low  water,  the  height  of  jetties  is  believed  to  be  ample. 

Tho  jetties  are  proposed  to  be  10  feet  wide  on  top,  with  slopes  of  1  ou  1,  construe 
by  systematically  dumping  the  stone  in  place  and  above  the  level  of  low  water,  la vi 
it  carefully,  the' top  to  be  iiuished  with  heavy  split  stone  of  about  a  feetiWl 
10  feet  length. 

The  ends  of  tho  jetties  should  be  protected  by  strong  headings  to  resist  th^e 
rents  and  ice  and  to  form  the  base  for  beacons  to  indicate  the  chauuel.  These  ht 
ings  or  piers  aro  planned  as  frustrums  of  pyramids,  tho  tops  at  high-water  level  J 
the  slopes  being  1  on  If 
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Surmounting  these  arc  stone  beacons  12|  feet  high.  Thoy  are  proposed  to  be  built 
of  split  dimension  stone,  set  in  cement  mortar,  in  live  courses  of  2\  feet  rise  each, 
lower  course  13  feet  square  and  upper  course  (top  22$  feet  above  mean  low  water)  8 
feet  square. 

Estimated  cost. 


Jetties  located  at — 

Length  in 

Quantity 
of  stone  in 
jetty, in 
tous. 

Quantity 
of  stono  in 
heading,  in 

lOIIB. 

Total 
quantity  of 
atone,  in 
tons. 

Price  per 
ton. 

Cost. 

  t 

a  :  

020 
980 
2.050 
1,530 
1,850 

51,753 
34,914 
91.719 

38, 755 
24,  128 

5,700 
5, 700 
5,700 
5,700 
l.OiK) 

57.453 
40, 014 
97, 410 
44. 455 
25,818 

Cents. 
75 
75 
75 
75 
75 

1 

$13,  089.75 
30. 400.  50 
73, 004.  25 
33,341.25 
19,  383.  50 

B  

c  

E  

205.  759 

75 

199, 319.  28 

fir*  beacon*,  each  containing  47  cubic  yards  of  split  dimeusion  stone,  set  in  flno 
concrete,  235  cubic  yards,  at  $12.75  per  cubic  yard  


Total  coat  of  jetties 


raging  channel  near  Jetty  C.  40  >  fWt  wide,  22  feet  deep  at  mean  low  water, 
»ill  require  the  removal  of  263,482  cubic  yards,  measured  in  situ,  at  25  cents 
j»r  ruble  yard   $63, 870.  50 

Ifrrdgjaz  channel  hetween  Jetties  A  and  B,  400  feet  wide,  22  feet  deep  at  mean 
low  water,  will  require  the  removal  of  238,480  cubio  yards,  measured  in  sitn, 
it '.3  cents  per  cubic  yard   59,620.00 

Total  cost  for  dredging  


Total  cost  fur  jetties  and  drudging  

A<1«1  for  contingencies  and  engineering  expenses 


Grand  total  cost. 


2,996.25 


202,315.50 


125.  490.  50 


327.  806.  00 
37, 104.  U0 


365,  000.  CO 


Very  respectfully,  your  obedient  servant, 


Maj.jARED  A.Smith, 

Corps  of  Engineers,  U.S.A. 


A.  C.  Bora, 

Assistant  Engineer. 
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APPENDIX  B. 


IMPROVEMENT  OF  RIVERS  AND  HARBORS  IN  MASSACHUSETTS. 


IMPORT  OF  LIEUTENANT-COLONEL  GEORGE  L.  GILLESPIE,  CORPS  OF 
ENGINEERS,  OFFICER  IN  CHARGE,  FOR  THE  FISCAL  YEAR  EX  DING 
JUNE  30,  HSrt,  WITH  OTHER  DOCUMENTS  RELATING  TO  THE  WORKS. 


IMPROVEMENTS. 


.  NWburyport  Harbor,  Mossachuttetta. 
!.  Merrimao  River,  Massachusetts. 
•  Ipswich  River,  MassachunettH. 

Harbor  of  Refuge,  Sandy  Bay,  Cape 
Ann,  MiiSHacliUHetti*. 
>.  Gloucester  Harbor,  Massachusetts. 

Lynn  Harbor,  Massachusetts. 


7.  Boston  Harbor,  Massachusetts. 

H.  Maiden  River,  Massachusetts. 

9.  Hingham  Harbor,  Masaachusetts. 

10.  Scituate  Harbor,  Massachusetts. 

11.  Plymouth  Harbor,  Masauchusctta. 

12.  Provincetowu  Harbor,  Massachusetts. 


EXAMINATIONS  AND  SURVEYS. 


1  Manchester  Harbor,  Massachusetts. 
L  Wiuthrop  Harbor,  Massachusetts. 


15.  Oaxbury  Harbor,  Massachusetts, 

16.  Wellfloet  Harbor,  Massachusetts. 


United  States  Engineer's  Office, 

Boston,  Mats.,  July  10,  1888. 

General:  I  have  the  honor  to  transmit  herewith  annual  reports  of 
iv  works  of  river  and  harbor  improvement  in  my  charge  lor  tlie  fiscal 
ear  endiug  June  30,  1888. 

Very  respectfully,  your  obedient  servant, 

G.  L.  Gillespie, 
Lieut.  Col.  of  Engineers. 

The  Chief  of  Engineers,  U.  S.  A. 


B  i. 

IMPROVEMENT  OF  HARBOR  AT  NEWHURYPOKT,  MASSACHUSETTS. 

Newbury  port  is  situated  on  the  south  bank.  1M  miles  approximately 
oin  the  mouth  of  the  Merrimao  River.  The  river  empties  into  the 
Uantic  Ocean  midway  between  Cape  Ann  aud  Portsmouth,  or  about 
>  miles  a  little  east  of  north  from  Boston  in  a  direct  line. 
The  outlet  of  the  river  between  Plum  Island  and  Salisbury  Point  is 
f)00  feet  wide  and  30  feet  deep  at  mean  low  water.  At  a  distance  of 
»arly  a  mile  outside  lies  a  sandy  bar  thrown  up  by  wave-action,  through 
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which,  previous  to  the  improvement,  a  channel  variable  in  position 
direction,  and  depth  was  maintained  by  the  current  of  the  river,  increu.*i| 
by  the  tidal  prism  in  a  large  interior  basin  due  to  a  rang*  of  tides  equal- 
ing  7.7  feet.  For  1 ,000  feet  outward  from  the  gorge  towards  the  crest  ul 
the  bar  the  current  was  able  to  maintain  a  channel  of  navigable  wulil) 
aud  18  feet  deep  at  mean  low  water,  and  for  a  further  distauce  of  IjM 
feet  a  channel  12  feet  deep.  From  the  18-foot  contour  on  the  iusidetii 
the  same  on  the  outside  the  distauce  was  4,000  feet,  and  between  thelJ 
foot  contours  the  distance  was  3,000  feet.   The  depth  on  the  crest  of  tin 


bar  was  generally  less  than  7  feet  at  mean  low  water. 

The  object  of  the  improvement  is  to  create  through  the  outer  bar  J 
channel  1,000  feet  wide  and  at  least  17  feet  deep  at  mean  low  water 
so  that  vessels  may  cross  the  bar  and  find  a  harbor  at  any  stage  of  th< 

,    tide,  with  as  great  draught  as  can  reach  Newburyport  by  the  river  I 

•  high  tide. 

The  project  submitted  September  10,  1880,  proposed  two  convergia 
rubble-stone  jetties,  their  outer  cuds  parallel  for  1,000  feet,  andaboai 
the  same  distance  apart  ;  and  the  protection  of  the  beach  in  their  v 
cinity. 

This  was  modified  in  1882  so  as  to  provide  for  the  partial  closings 
Plum  Island  Basin  with  a  timber  dike  about  800  feet  long  and5Jf« 
above  mean  low  water. 

The  direction  of  the  south  jetty,  aud  the  character  of  the  shore  pr 
jection  were  modified  in  1883.  The  no*  th  jetty  from  Salisbury  Beach 
to  be  4,000  feet  long  approximately,  and  the  south  jetty  from  Plain  Is 
and  is  to  be  2,400  feet  long  approximately.  Both  are  15  feet  wide  a 
top,  which  is  in  a  plane  12  feet  above  mean  low  water.  The  twojetti* 
have  slopes  of  1  on  2  on  the  sea  side,  and  of  1  on  1  on  the  harbor  sidi 

A  map  showing  the  location  of  the  jetties  is  published  in  the  AnDitf 
Report  of  the  Chief  of  Engineers  for  1885.  Their  form  and  dimeusioli 
are  shown  in  the  Report  for  1881.  The  location  and  details  of  codsuti 
tion  of  the  dike  are  given  in  the  Report  for  1883.  The  estimated  cot 
of  the  improvement  was  $375,000. 


The  total  appropriations  for  this  work  to  date  have  been  $207,50 
The  amount  expended  to  June  30,  1888,  was  $207,408.27. 

During  the  fiscal  year  ending  June  30,  1888,  3,443  tons  of  rabbi 
stone  were  deposited  in  the  north  jetty,  under  the  contract  of  Octob 
25,  1880,  with  Mr.  Charles  H.  Edwards,  at  a  cost  of  $2.23  per  ton 
2,000  pounds.  This  contract  was  for  15,000  tons,  more  or  less,  sn 
under  it  a  total  of  14,991  tons  was  deposited,  thereby  extending  I 
lull  section  of  that  jetty  390  feet.  The  contract  was  satisfactorily  coi 
pleted  October  20,  1887. 

A  survey  of  the  bar  was  made  in  August,  1887.    The  result  indicali 
no  material  change  of  channel-depths  on  the  bar;  there  was  assnret 
no  deterioration,  but  rather  a  tendency  to  improvement. 
The  channel  had  straightened  and  moved  southward  slightly. 
A  survey  was  made  in  J une,  1888.    It  showed  a  very  decided  advd 
in  the  condition  of  the  improvement.  The  12-foot  channel  had  extend 
seaward  000  feet  since  the  survey  of  1887,  aud  between  the  12-foot  ci 
tour  inside  and  outside,  embracing  the  bar,  the  distance  had  been 
duced  to  250  feet.    The  9-foot  contours  crossed  the  bar  and  forme* 
channel  of  at  least  that  depth  750  feet  wide,  with  the  exception  oft 
small  spots,  whose  depths  were  8  5  and  7.G  feet,  respectively. 
Within  this  9-foot  channel  three  deeper  channels  cross  the  bar. 
The  two  most  southerly  are  direct  and  navigable.    Each  has  a  k 
depth  of  10.7  feet ;  the  most  southerly  is  at  least  150  feet  wide  ;  t  heot 
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at  least  200  feet  wide;  the  third  or  northern  deep-water  channel  has 
least  depth  of  11.2  feet,  bat  it  is  crooked  and  not  over  100  feet  wide. 
The  high  water  line  on  the  Salisbury  Beach  side  of  the  entrance  shows 
essential  change ;  on  the  Plum  Island  side,  inside  of  the  south  jetty,  it 
s  advanced  on  an  average  150  feet  northward.  This  advance  is  ap- 
rently  due  to  the  increased  shelter  given  by  the  extended  north  jetty, 
d  to  a  straightening  of  the  channel. 

r/ie  spring  freshet  in  the  river,  as  shown  by  notes  furnished  by  Mr. 
ram  F.  Mills,  engineer  of  the  Essex  Company  at  Lawrence,  Mass.,  was 
tofan  average  height,  but  was  of  an  unusual  duratiou ;  the  river 
.8  "high"  for  more  than  three  months,  and  to  this  is  probably  due 
i  very  large  increase  of  scour  ou  the  bar.  A  comparative  chart  that 
)ws  the  condition  of  the  bar,  June,  1887,  and  June,  18S8,  accompa- 
•8  this  rej>oi  t. 

Fbe  condition  of  the  improvement  on  June  30, 1888,  was  as  follows: 
e  north  jetty  had  been  completed  for  a  length  of  1,030  feet,  and  in 
lition.74">  feet  was  partly  completed  ;  ttie  south  jetty  had  been  com- 
ted  1,077  feet,  and  partly  completed  for  an  additional  distauce  of  223" 
t,  and  its  shore  end  protected  by  a  durable  sand  catch. 
.Tit;  dike  was  completed  as  far  as  was  prudent  at  that  time  for  its 
ety.  It  was  817  feet  long,  and  5.J  feet  high  above  mean  low  water, 
ept  that  near  its  center,  a  weir  was  left  150  feet  loug  and  2  feet  deep 
nean  low  water. 

lie  channel  through  the  bar  was  at  least  200  feet  wide  and  10.7  feet 
p  at  mean  low  water. 

»'o  appropriation  was  made  for  the  fiscal  year  ending  June  30,  1888. 
1  river  and  harbor  bill  for  the  tiseal  year  ending  June  30,  1889,  con- 
is  an  item  of  $25,000  for  continuing  this  improvement,  and  if  this 
mut  should  be  appropriated  it  will  provide  for  the  delivery  of  10,000 
*  of  stone  towards  the  t  xtension  of  the  t  wo  jetties.  Estimating  that 
appropriation  of  $25,000  will  be  made  very  soon  after  the  close  of  the 
*ent  fiscal  year,  there  will  be  required  in  addition  for  the  completion 
be  project  the  sum  of  $142,500,  all  of  which  it  is  recommended  should 
ippropriated  for  the  fiscal  year  ending  June  30, 1890,  for  application 
\tentling  the  two  jetties  to  the  full  projected  length.  The  improve- 
t  is  in  a  verv  encouraging  condition,  and  should  be  pushed  to  com 
ion  with  the  least  delay  practicable.  The  advantages  to  be  derived 
»  the  completion  of  the  project  are  the  deepening  and  widening  of 
channel  across  the  bar,  thereby  affording  a  harbor  of  refuge  on  the 
le  of  Salisbury  Beach,  and  also  affording  easy  access  at  high  stage 
he  wharves  at  Newburyport  for  vessels  drawing  17  feet  approxi- 
ely. 

is  work  is  located  in  the  collection  district  of  Newburyport,  Mass.,  of  which 
buryport  i«  the  port  of  entry.  The  nearest  lighthouse  is  on  lMum  Island,  at  the 
Ltwe  of  the  harbor. 

he  accompanying  commercial  statistics  for  the  fiscal  year  ending 
e  30,  1888,  have  been  furnished  by  the  collector  of  customs  for  New- 


port, Mass. 

Monty  statement. 

I.  1ks7,  amount  available   si 7,  so 

I.  amount  expended  during  fiscal  year,  exclusive  of  liabilities 

standing  J  nly  1,1**7   17,  622.  07 

1.18S8,  balance  available   l.T.\ 

nit  appropriated  by  act  of  August  11,  l  s-s   25,000.00 


mt  available  for  fiscal  year  ending  June  IJ0,  H->'J   25.001.73 
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f  Amount  (estimated)  re<juir»-d  for  completion  of  existing  project  .1  $14*2. 5*K>. fi 

J  Amount  that  can  lw:  prohtably  ex.pendtd  in  fiscal  veareudiujr  JuneMU,  lrtiJO  14*2, oOO.O 
1  .Submitted  iu  compliance  with  requirements  of  sections  *J  of  river  aud 

t    harbor  acta  of  l«66  and  1*367. 

COMMERCIAL  STATISTICS. 

Commercial  *tati»tic*  for  Ike  Jhcal  year  ending  June  30,  1868. 


Shipping. 


Vessels. 


Koreisrn  arrival* 
Foreign 


Tonnag 


 n^. 

llccr ivrd  from  tonnage  tax   95. 


Total   2,*75 

IMPORTS. 

Coal  tons..  5.C 

Lumber  feet..  *26a,l 

Shingles   '£*>A 

Potatoes  bushels..  7,^ 

Vegetable*  do  — 

Eggs  dozen . . 

Coal  received  by  coastwise  arrivals  tons..  17V 


B  2. 

IMPROVEMENT  OF  MERR1MAC  RIVER,  MASSACHUSETTS. 

The  mouth  of  the  Merrimac  Kiver  is  15  miles  northwest  from  Ca 
Ann,  Massachusetts.  Tide- water  extends  up  it  a  distance  of  19  mil 
or  to  foot  of  the  "  Upper  Falls,"  U  miles  above  Haverhill,  Mass. 

Seven  incorporated  cities  and  the  largest  mills  iu  New  England! 
directly  interested  in  its  improvement.  Before  improvement  the  eh; 
nel  was  harrow  and  crooked,  and  much  obstructed  by  ledges,  bowUU 
and  shoals.  At  mean  low  water  vessels  drawing  not  to  exceed  7  f 
could  cuter  the  river  and  proceed  to  South  Amesbury,  9  miles  fromi 
mouth.  The  sea  bar  at  the  mouth  of  the  river  has  been  impnn 
under  .specific  appropriations  for  improvement  of  Newburyport  Hart 
while  many  sunken  rocks  and  wrecks  of  piers  and  vessels  lying  ins 
the  bar  have  been  removed  by  general  appropriations  for  the  impn> 
meat  of  the  river. 

The  object  of  the  Merrimac  Kiver  improvement  is  to  straighten,  wid 
and  deepen  the  natural  channel  from  the  bar  to  the  head  of  tide-wa 
of  the  upper  falls  of  a  group  known  as  Mitchell's  Falls. 

The  rise  or  fall  of  the  tide  at  the  mouth  is  7.7  feet,  at  Haverhill  Bri«! 
4  feet. 

No  plan  of  the  river  above  Newburyport  has  beeu  published  in 
Reports  of  the  Chief  of  Engineers. 

The  project  originally  adopted  in  1870  proposed  to  remove  obsti 
tions  from  the  Upper  and  Lower  Mitchell's  Falls,  and  to  remove 
Gangway  rock  and  the  "Boilers  "in  Newburyport  Harbor.  Tlte  i 
was  estimated  to  be  $<>9,0l'r*.  This  project  was  modified  in  J874  x 
to  include  the  removal  of  rocks  in  and  near  the  draw  of  the  brid^ 
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«r  Island,  2  miles  above  Newbury  port,  ami  Bock"*  Bridge,  and  at 

ttle  Curriers  r'boal,  East  Haverhill,  so  that  the  channel  should  have 

e  following  depths  at  ordinary  high-water  stages  of  the  river:  From 

e  month  to  Deer  Island  Bridge  (5  miles),  104  feet;  from  Deer  Island 

ridge  to  Haverhill  Bridge  (12£  miles),  12  feet;  thence  to  the  foot  of 

itchell's  Falls,  Hazeltine  Rapids  ( \h  miles),  10  feet;  through  Mitchell's 

ills  to  the  heat!  of  the  Upper  Falls  (24  miles),  not  less  than  Ah  feet, 

ben  the  mill-water  at  Lawrence  is  running. 

Tbis  revised  project  was  estimated  to  cost  $147,000. 

The  total  appropriations  to  date  have  been  $170,500. 

The  total  expenditures  to  June  30,  1888,  were  $170,408.43. 

During  the  fiscal  year  gauges  to  establish  high-water  plane  wereestab- 

lied  at  Haverhill*  Bridge  and  at  Newburyport  Bridge,  and  the  height 

the  water  recorded  hourly  during  the  spring  freshet  of  J888.  These 

jords,  with  similar  data  furnished  by  Mr.  IJiram  F.  Mills,  hydraulic 

giueerof  the  Essex  Company,  at  Lawrence,  Mass.,  will  tix  the  high- 

iter  grade  line  of  the  river  from  the  dam  at  Lawrence  to  its  mouth,  in 

^ordanee  with  circular  let  ter  of  the  Engineer  Department,  dated  April 

,  1888. 

No  other  operations  were  in  progress.  The  condition  of  the  improve- 
int  on  June  30,  1888,  was  as  follows: 

Hie  river  channel  had  been  improved  in  accordance  with  the  modi- 
1  project  of  1874,  with  the  exception  of  the  removal  of  the  "  Boilers," 
on  which  no  work  had  been  done. 

Hie  excess  of  expenditure  over  the  estimate  is  due  to  the  removal  of 
ska  and  other  obstructions  that  were  unknown,  or  whose  removal 
re  not  contemplated  when  the  estimate  was  made,  and  by  the  expense 
necessary  surveys  and  examinations  not  provided  for  in  the  estimate, 
rhe  project,  as  modified  in  1874,  has  been  completed  with  the  excep- 
u  of  the  removal  of  the  44 Boilers."  But  from  lSS^O,  additional 
provements  were  recommended,  as  follows  : 
•'or  that  part  of  the  river  below  head  of  Mitchell's  Falls: 


To  remove  Hunken  rocks  and  shoals  from  Mitchell's  Falls   $1,500 

To  remove  "The  Boilers"  to  a  depth  of  5  feet  at  mean  low  water,  3.10 

cubic  yards,  at  $25   8,7f>0 

Contingencies   1,250 


Total   11,600 


lo  extend  the  improvement  so  that  the  same  depth  of  water  as  is 
r  obtained  through  Mitchell's  Falls  can  be  carried  to  Lawrence  ( a 
tauce  of  5  miles  from  the  head  of  the  Falls)  was,  in  1882,  estimated 
;ost  for  dredging  through  Gage's  Shoal  and  Andover  Bar,  and  remov- 
:  bowlders  aud  ledges,  $11,000. 

rbe  improved  channel  is  in  good  order,  and  meets  all  existing  de- 
mis  of  commerce.  No  appropriation  is  recommended  for  the  fiscal 
it  ending  June  30, 1890. 

bis  work  is  located  in  the  collection  district  of  Newburyport,  Mass.,  of  which 
fluiry port  is  tho  nearest  port  of  entry.  The  nearest  light-house  is  the  Plnm  Island 
bts  ami  the  Newburyport  Upper  Harbor  Lights. 

k>mmercial  statistics  are  included  in  statement  for  Kewburyport 
rbor. 

Money  statement 

f  1,  1887,  amount  available   $->90. 04 

r  1.  1888.  amount  expended  during  fiscal  year,  exclusive  of 

abilities  outstanding  Julv  1, 1887   $28*2.  47 

f  1,  1888,  outstanding  liabilities   0. 00 

——   288.4/ 


f  1,  1888,  balance  available   1. 57 


I 
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B  3. 

IMPROVEMENT  OF  IPSWICH  RIVER,  MASSACHUSETTS. 

Ipswich  River  empties  into  Plum  Island  Sound,  0  miles  south  of  New- 
buryport,  Mass.,  and  at  the  same  distance  west  of  Cape  Ann.  The  bead 
of  navigation  is  3  miles  above  the  mouth. 

The  entrance  of  Plum  Island  Sound  is  2  miles  east  of  the  mouth  ot 
the  river.  Six  feet  depth  at  mean  low  water  can  be  carried  over  the  bai 
at  the  entrance  to  the  sound,  and  between  the  bar  and  the  mouth  of  tin 
rjver  there  is  a  good  anchorage,  with  from  3  to  5  fathoms  of  water. 

Before  improvement  the  channel  of  the  river  from  its  mouth  tc 
<k  Barras  Turn,"  a  distance  of  2  miles,  was  at  least  60  feet  wide  and  A 
feet  deep  at  mean  low  water.  From  "  Barras  Turn  "  to  the  town  wharves 
a  distance  of  1  mile,  the  channel  was  narrow  and  crooked,  and  had  at 
some  places  but  1 J  feet  depth  at  mean  low  water.  The  mean  rise  or  fal 
of  the  tide  is  8  f0-  leet. 

The  original  project  for  improvement  was  submitted  December  6, 1S75 
It  proposed  a  channel  60  feet  wide  and  4  feet  deep,  mean  low  water 
from  "Barras  Turn"  to  the  tdwn  wharves,  at  an  estimated  cost  «> 
$25,000. 

On  November  5, 1883,  the  original  project  was  divided  into  three  par 
tial  projects: 

1.  The  removal  of  the  ledges  at  Heard's  Point,  and  opposite  Nabbx  *> 
Point,  to  a  depth  of  2  feet  at  mean  low  water,  to  open  a  navigable  chau 
nel  of  that  depth,  at  a  cost  of  $15,900. 

2.  To  dredge  the  shoals  at  "  Labor  in  Vain"  and  41  The  Shoals,"  so  a< 
to  open  a  channel  4  feet  deep,  at  mean  low  water,  and  60  feet  wide,  at ; 
cost  of  $2,200. 

3.  To  straighten  the  channel  by  making  a  cut  across  u  Barras  Turns, 
and  to  build  a  jetty  to  close  the  old  channel  at  a  cost  of  86,900.  Iu  tli 
Annual  Report  of  1887  it  was  recommended  that  the  general  project  b 
modified,  by  limiting  the  present  improvement  to  opening  a  channel,  6 
feet  wide  and  4  feet  deep  through  "The  Shoals"  and  11  Labor  in  Vaiu 
and  extending  it  to  the  "Deep  Hole," opposite  the  town  wharves. 

A  chart  showing  this  limited  project  was  published  in  the  Report  o 
the  Chief  of  Engineers  for  1887. 

The  amount  which  has  been  appropriated  for  this  improvement  t 
date  is  $2,500  by  the  act  of  August  5, 1886. 

The  amount  expended  to  .Tune  30,  1888,  was  $2,500. 

Xo  active  operations  have  been  iu  progress  during  the  fiscal  year  eoc 
ing  June  30,  1888,  from  want  of  funds.  The  condition  of  the  Impron 
ments  June  30.  1888,  was  as  follows :  A  channel  4  feet  deep  at  inea 
low  water  had  been  dredged  60  feet  wide  at  "  Labor  in  Vain,"  and  4 
feet  wide  at  M  The  Shoals." 

The  full  projected  width  of  thechanuel  at  "The  Shoals"  had  not  bee 
obtained  for  the  reason  that  logs  and  bowlders  were  uncovered  by  ih 
dredging,  and  the  increased  expense  of  their  removal  proportional) 
reduced  the  amount  applicable  to  dredging. 

2so  appropriation  was  made  for  the  fiscal  year  ending  June  30,  18$ 

The  river  and  harbor  bill  for  the  year  ending  June  30,  1889,  contain 
an  item  of  $2,500  for  continuing  the  improvement,  and  if  appropriate 
that  sum  will  be  applied  towards  enlarging  the  cut  through  <ATb 
Shoals"  and  connecting  the  "  Deep  Hole,"  opposite  Glover's  Wharf,  wil 
the  improved  channel  below  Heard's  Point,  by  a  cut  250  feet  long,  t 
feet  wide,  and  4  feet  deep.    When  this  work  is  done  the  amount  r 
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quired  to  complete  the  original  project  will  be  $20,000;  but  it  is  not  con- 
sidered necessary  to  make  recommendations  for  additional  improve- 
Beats  until  tbe  commerce  of  the  river  has  increased  beyoud  its  present 
volume.  No  recommendation  is  therefore  made  for  continuing  the  im- 
provement for  the  fiscal  year  eudiug  June  30,  1890. 

Njiwich  River  it*  iu  the  collection  district  of  Newbury  port,  Mass.  Tho  nearest 
light-bouse  ih  the  Ipswich  Light,  on  Castle  Neck,  about  1£  miles  southeast  from  the 
iioath  of  the  river. 

Commercial  statistics  iucluded  in  Xewburyport  Harbor. 

Money  statement. 

Wjf  1,        amount  available   $240. 79 

My  1.188S,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
^standing  July  1, 1«87    246. 70 

oiouut  appropriated  by  act  of  August  11,  1868   2,500. 00 

Amount  (estimated)  required  for  completion  of  existing  project   20, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  yearendiug  June  30,  18LH)     2,  500.  00 
fcabmitted  in  compliance  with  requirements  of  sectious  2  of  river  aud 
harbor  acta  of  1866  and  1867. 


B  4. 

HARBOR  OF  REFUGE,  SANDY  BAY,  CAPE  ANN,  MASSACHUSETTS. 

Sandy  Bay  is  situated  at  the  northeastern  extremity  of  the  promou- 
ry  of  Cape  Ann,  which  forms  the  northern  limit  of  Massachusetts 
i.v.  The  shore-lines  of  the  bay  form  a  little  less  than  a  right  angle, 
•1  their  directions  are  nearly  north  and  south  and  east  and  west.  The 
*y  island  of  Straitsmouth  forms  the  eastern  extremity  of  one  shore- 
ptand  the  steep  headland  of  Andrew's  Point  the  northern  end  of 
'other.  Following  the  line  of  the  proposed  breakwater,  the  bay  is 
miles  wide,  and  it  has  a  depth  of  2  miles  approximately. 
Fbe  bay  on  the  laud  side  is  perfectly  protected  by  steep  high  hills, 
C  it  fronts  the  northeast,  and  is  open  to  the  full  force  of  the  violent 
therly  and  easterly  gales  of  this  coast.  The  great  seas  of  the  ocean 
broken,  however,  in  a  degree  by  the  suuken  rocky  ledges  called 
erv's  ledge,  the  Dry  and  Little  Salvages,  the  Flat  (1  round  and 
tier's  ledge,  which  are  directly  at  the  mouth  of  the  bay.  Inside 
se  entrauce  ledges  the  bay  is  entirely  unobstructed,  and  has  au 
rage  depth  of  50  feet  at  mean  low  water. 

{  plan  of  the  bay  showing  the  proposed  breakwater  was  published 
!tie  Annual  Report  of  the  Chief  of  Engineers  for  1880,  page  582. 
'be  project  for  improvement  was  submitted  in  1884.  It  proposes  a 
tmuous  breakwater  9,000  feet  long,  divided  into  two  branches  ;  one 
is  at  Avery's  ledge  and  runs  in  a  direction  a  little  west  of  north  to 
uer's  ledge,  a  distance  of  3,G00  feet ;  the  other  extends  5,420  feet 
u  Abner's  ledge,  in  a  northeasterly  direction,  and  terminates  at  the 
cet  contour  oif  Andrew's  Point.  The  axis  of  the  proposed  break- 
er is  approximately  at  tho  inner  edge  of  the  ledges  at  tho  entrance 
he  bay,  and  about  a  mile  inside  the  Salvages  and  Flat  Ground, 
nh  will  receive  the  first  shock  of  easterly  storm  waves, 
he  southern  entrance  to  the  harbor  lies  between  Straitsmouth 
ud  and  Avery's  ledge,  and  is  1,800  feet  wide,  and  at  least  30  feet 
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The  northern  entrance,  near  Andrew7**  Point,  is  2,700  feet  wide,  and 
80  feet  deep.  They  are  so  located  with  reference  to  each *otber  that 
vessels  can  enter  and  leave  the  harbor  without  any  wind. 

The  harbor  formed  by  the  breakwater  covers  an  anchorage  of  1.377 
acres,  in  which  the  depth  exceeds  24  feet  at  mean  low  stage.  The  then 
retical  anchorage  capacity  is  fifty -five  hundred  vessels. 

The  breakwater  will  be  formed  to  the  level  of  22  feet  below  low  water, 
of  a  mound  of  broken  stone,  40  feet  wide  at  top,  above  which  a  masonry 
wall  has  been  suggested,  whose  crest  shall  be  15  feet  wide  aud  8  feel 
above  extreme  high  water.    The  detailed  plan  for  the  construction  of 
the  masoury  wall  has  not  been  definitely  adopted,  aud  operations  nave 
been  confined  to  the  construction  of  the  rubble-stone  mound,  or  sub- 
structure of  the  breakwater.   This  is  effected  by  dropping  stoue  from 
vessels  and  self-dumping  scows  along  the  axis  of  the  breakwater,  ex 
tending  to  the  eastward  and  westward,  a  distance  of  20  feet  approx- 
imately.   The  axis  is  indicated  by  an  iron  spindle  on  Avery's  ledge, 
when  in  range  with  the  south  lighthouse  on  Thatcher's  Island;  cross- 
rauges  are  established  by  iron  pipes  let  into  the  rocks  on  the  Dry  and 
Little  Salvages,  which  mark  points  at  intervals  of  100  feet  from  tnc 
spindle  (initial  point)  on  Avery's  ledge.    The  estimated  cost  of  the  iui 
provement  is  $5,000,000,  to  which  must  be  added  $2,500,000  for  buoy 
age,  lighting,  and  defense  of  the  harbor. 

These  estimates  are  based  upon  consecutive  annual  appropriations  o 
not  less  than  10  per  cent,  of  the  original  estimates  of  cost.  Suouk 
operations  be  suspended  at  any  time  from  want  of  funds,  or  annual  ap 
propriations  be  reduced  to  small  sums  for  a  series  of  years,  the  expeuse 
for  the  final  construction  will  be  proportionally  increased. 

The  amount  which  has  been  appropriated  to  date  is  $200,000. 

The  total  amount  expended  to  June  30,  1888,  inclusive  of  outstam 
ing  liabilities,  was  $194,125.24. 

During  the  fiscal  year  euding  June  30,  1888,  83,935  tons  uf  rubbli 
stoue,  at  71  cents  per  ton  of  2,000  pounds,  were  deposited  under  a  coi 
tract  dated  October  21,  188G,  with  the  Rockport  and  Pigeon  Hill  Grai 
ite  companies.  Operations  under  this  contract  were  commenced  Man. 
21,  1887,  aud  were  satisfactorily  completed  June  23,  1888,  114,931  toi 
having  been  deposited  by  the  contractors.  This  stone  was  dumped  b 
tween  cross-ranges  1540  and  2340,  or  at  corresponding  feet  from  the  i 
itial  point.  From  the  nature  of  the  work,  the  top  of  the  mouud  is  son 
what  irregular,  and  the  depth  of  water  over  it  at  low  tide  varies  fit 
18  to  23  feet.  A  careful  survey  of  the  mound  is  now  in  progress,  a 
the  results  will  be  compared  wit  h  previous  surveys  by  which  deduetu 
may  be  drawn  as  to  settlement  and  wave  action,  if  any  such  chan< 
have  taken  place.  The  spindle  marking  the  initial  point  on  Aver 
ledge  was  broken  off  by  a  vessel  drifting  over  it  in  June,  1887.  Kyi 
possible  method  was  adopted  to  remove  *he  stump  of  the  spindle  fr 
the  hole  in  the  ledge,  but  unsuccessfully,  and  the  attempt  was  abandon 

In  July,  1887,  the  drilliugof  a  new  spindle  hole  was  begun  on  Avei 
ledge,  and  was  satisfactorily  completed  early  in  September,  18^7 
time  to  receive  a  new  spindle  which  had  been  ordered.  This  now  s| 
die  in  turn  was  prostrated  during  an  easterly  gale  in  March,  1SSS, 
fracture  occurring  inside  the  hole  near  the  surface  of  the  rock. 

The  stump  was  extracted,  aud  the  frustum  reforged  aud  repla 
March  20,  1888.    The  destruction  of  this  important  spindle  is  liabl 
occur  at  any  time,  and  a  spare  hole  in  the  ledge  and  a  duplicate  Bpil 
should  always  be  available  while  operations  are  in  progress  to 
vent  serious  delays,  at  least  until  some  more  efficient  method  of  in 
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in?  the  initial  point  has  been  adopted.  The  pipes  on  the  Salvages,  indi- 
cating the  cross-ranges,  are  frequently  swept  away;  but  the  cost  and 
trouble  of  replacing  them  are  slight,  and  the  loss  causes  no  important 
delay  to  the  work. 

Sealed  proposals  were  invited  by  public  advertisement,  according  to 
1st,  on  December  2,  1887,  for  the  hire  of  a  steam-launch  to  be  used  by 
tte  inspector  in  overseeing  the  dumpings.  One  bid,  presented  by  Mr. 
K.  Scripture,  was  received  and  opened  Jauuary  2,  1888,  and  the  price 
of  $125  per  month  was  accepted  aud  a  formal  written  contract,  dated 
January  13,  1888,  was  executed  for  this  service.  This  contract  was 
toed  June  30,  1888. 

The  conditiou  of  the  improvement  on  June  30,  1888,  is  as  follows : 
A  total  of  242,934  tons  of  rubble-stone  had  been  deposited  between 
runs  ranges  140  and  2340,  thus  essentially  completing  2,200  running 
eet  of  the  substructure  of  the  breakwater.   The  ranges  used  in  the 
fork  were  in  position  and  in  good  order. 

The  funds  available  July  1,  1888,  will  be  expended  in  completing  the 
arvey  of  the  mound  now  in  progress,  and  in  preparing  drawings,  esti- 
lates,  etc.,  therefrom. 

No  appropriation  was  made  for  the  fiscal  year  ending  June  30, 1S88. 
The  river  and  harbor  bill  for  the  fiscal  year  ending  June  30,1889,  con- 
lins  an  item  of  $100,000  for  continuing  the  improvement,  and  if  this 
nonnt  should  be  appropriated  by  the  present  session  of  Congress,  it 
ill  be  applied  towards  extending  the  rubble  mound  800  feet  towards 
liner's  ledge,  the  drilling  of  a  new  spindle  hole  on  Avery's  ledge,  and 
the  purchase  of  a  duplicate  spindle.  On  completion  of  this  work  the 
oonnt  required  to  complete  the  project  will  be  $4,700,000,  approxi- 
itely.  An  appropriation  of  $200,000  is  recommended  for  the  fiscal 
ar  ending  June  30, 1890,  aud  if  appropriated  will  be  applied  towards 
e  further  extension  of  the  substructure  of  the  breakwater  in  thedirec- 
n  of  Abner's  ledge. 

The  prospective  benefits  to  commerce  and  navigation  by  the  con- 
action  of  this  harbor  of  refuge  are  increased  safety  to  life  and  prop- 
y,  and  a  consequent  reduction  in  freights  and  insurauce. 

lady  Bay  in  sitnated  in  the  collection  district  of  Gloucester,  Mass. 

be  uearest  light-house  is  Straits-mouth  Light,  situated  on  Straits-mouth  island,  at 

wnthem  entrance  of  the  bay. 

'he  accompanying  commercial  statistics  for  the  fiscal  year  ending 
te30, 1888,  have  been  furnished  by  the  collector  of  customs  at  Glou- 
ter,  Mass. 

Money  xtaUment. 

1,  18S7,  amount  available   $75,  91C.  09 

1,  188H,  amount  expended  during  fiscal  year,  exclusive 

liabilities  outstanding  July  1,  1?587   $58,571.09 

1,  le?6d,  outstanding  liabilities   11,470.24 

  70, 041. 33 

1,  1888,  balanco  available   5,874.76 

not  appropriated  by  act  of  August  11,  1888   100,000.00 

ant  available  for  fiscal  yenr  ending  June  30, 1889   105,874. 76 

tonnt  (estimated)  required  for  completion  of  existing  project   4,700, 000. 00 

fount  that  can  be  profitably  expended  in  fiscal  year  ending  June 

»,    200,000.00 

bui  it  ted  iu  compliance  with  requi  rumen  ts  of  sections  2of  river  aud 
tarbor  act 8  of  1866  aud  1867. 
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Abstract  of  proposals  for  removing  remains  of  iron  spindle  from  Arery  Ledge,  Sends 
i/<M*.,  and  enlarging  present  hole  to  8  inches  in  diameter,  opened  July  13,  1^87.  by  Luut 
Col.  G.  L.  Gillespie,  Corps  of  Engineer*. 

So. 


Same*  and  residence  of  bidders.  the  spin 

die  and 


enUrciL 


1  George  W.Townaend,  Ronton,  Maw  

2  George  F.  Kunvan.  Boston,  M»*a   1,4 

:i    W.  I).  Duncan  ifc  Nlekcrtna,  Bunton,  Mmm  '  Ifj 

4  |  Boy n ton  Bios  ,  Boston,  Maa*  


•  Lowest  bid  for  drilling  a  new  bole. 
Contract  was  awarded  to  Boynton  Bros.,  with  the  approval  of  the  Chief  of  Eugineen 


Abstract  of  proposals  for  furnishing  a  steam-launch  during  the  year  18*8  for  service  t 
Sandy  Bay,  Mass.,  opined  January  2,  18SS,  by  Lieut.  Col.  G.  L.  Gillespie,  Corps  of  E* 
gintern. 


No, 

.._ 

Name  and  reaidtuce  of  bidder. 

Price  bid 
per  month. 

.  

1 

♦125 

Only  bid  rw«t« 

Contract  wa#  awarded  to  Mr.  Frank  Scripture,  with  tho  approval  of  the  Chief  < 
Engineers. 

COMMERCIAL  STATISTICS. 

Commercial  statistics  for  the  fiscal  year  ending  June  30,  1888. 

•Vessels  hailing  from  Rockport,  Mass  

Tonnage   1,9 

Five  vessels  entered  the  port  with  cargoes  consihting  of  lire- wood  and  eggs;  vain 
$6T»0 ;  no  duties  collected. 


B  5- 

IMPROVEMENT  OF  GLOUCESTER  nARBOR,  MASSACHUSETTS. 

This  is  the  most  important  harbor  between  Boston  and  Portlan 
and  is  the  principal  resort  tor  all  Hew  England  fishing  vessels.  It 
situated  at  the  southeastern  extremity  of  Cape  Ann,  20  miles  northea 
from  Boston.  It  is  easily  entered  when  the  dangerous  easterly  ston 
of  this  eoast  occur,  and  provides  a  secure  ample  shelter  for  all  class 
of  vessels  except  from  south  winds,  and  from  these  a  moderate  extei 
of  protected  anchorage  is  afforded  in  the  inner  harbor. 

It  contains  in  the  outer  roadstead  the  inner  harbor,  and  in  the  cha 
nel  connecting  them  sufficient  deep  water  for  the  most  liberal  deman 
of  commerce  j  but  the  inner  harbor  and  channel  are  obstructed  1 
bowlders,  ledges,  and  shoals  dangerous  aud  iuconvenient  to  shippa 
and  the  outer  harbor  or  roadstead  is  open  to  the  action  of  all  .south, 
winds. 
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A  plan  of  the  harbor  wa.s  published  in  the  Report  of  the  Chief  of 
iu^iueers  for  1887,  page  506. 

The  first  project  formed  for  improvement  was  submitted  by  the  local 
u^ineer  January  20,  1871,  and  was  based  on  the  survey  ordered  by  the 
01  of  July  11, 1870.  ( Report  of  the  Chief  of  Engineers,  1871,  page  869.) 

This  project  proposed  the  removal  of  certain  bowlders  from  the  inner 
arbor  at  a  cost  of  $10,006.20,  and  the  construction  of  a  breakwater 
rom  Eastern  Point  over  Dog  Bar  to  Hound  Hock  Shoal,  at  an  estimated 
m  of  8494,118.65. 

Ou  November  19,  1884,  Major  Raymond,  Corps  of  Engineers,  by  or- 
crof  the  special  Hoard  of  Engineers  that  was  considering  the  sub- 
ctof  the  Sandy  Bay  breakwater,  submitted  a  project  for  two  break - 
aters  at  the  entrance  of  Gloucester  Harbor,  one  to  cost  $752,000,  on 
kH'ntially  the  same  site  as  that  proposed  in  1871,  and  a  supplementary 
le  through  Norman's  Woe  Rock,  to  cost  $607,000.  This  project  ami 
timate  are  published  in  the  Chief  of  Engineer's  Report  for  1885,  page 
M. 

On  January  20,  1885,  it  was  recommended,  in  accordance  with  act  of 
ily  5, 1884,  that  a  survey  of  the  inner  harbor  and  of  t  he  reef  off  Mus- 

5  Point  be  made,  and  that  Babson's  Ledge  be  removed  to  21  feet  at 
fao  low  water.    (Report  Chief  of  Engineers,  1885,  page  541.) 

In  the  annual  report  for  this  harbor  for  1887  a  general  project  for  its 
provement  was  submitted,  based  on  the  survey  ordered  by  act  of 
n^ress  approved  August  5,  1886.  (Chief  of  Engineer  Report,  1887, 
?e500.) 

This  project  provided  for  the  removal  from  the  inner  harbor  of  101 J 
»c  yards  of  rock  known  to  exist,  and  of  216,000  cubic  yards,  scow 
asnremeut,  of  material,  at  an  estimated  cost  of  $65,000,  and  for  the 
tat  ruction  of  the  breakwater,  recommended  in  the  project  of  1884, 
t  extends  from  Eastern  Point  to  Round  Rock  Shoal,  at  an  estimated 
t  of  $752,000. 

"he  total  appropriations  for  this  harbor  to  date  have  been  $15,000. 
'he  amount  expended  to  June  30,  1888,  was  $15,000. 
taring  the  fiscal  year  euding  Juno  .'50,  1838,  the  chart  of  the  survey 
tided  for  in  the  act  of  August  5, 1886,  was  completed,  and  the  oper- 
as nnder  that  part  of  the  act  requiring  the  partial  removal  of  Bab- 
's Ledge  were  as  follows: 

be  survey  showed  that  the  ledge  was  very  much  more  extensive  than 
been  supposed;  that  instead  of  a  few  hundred  cubic  yards,  it  con- 
ed 5,000  to  the  plane  of  21  feet  below  mean  low  water.  The  funds 
aficaily  appropriated  would  only  suffice  to  reduce  the  ledge  to  14  feet 
mean  low  water.  This  work  was  recommended  July  27,  and  ap- 
Ted  July  30,  1887.  Specifications  were  prepared,  and  scaled  propo- 
^nvited,  according  to  law,  by  public  advertisement  dated  July  27, 
•  Three  bids  were  received  and  opened  August  30, 1887;  the  high- 
tas  $59,  the  lowest  $14.75  per  cubic  yard.  A  contract  approved  by 
Chief  of  Engineers  was  entered  into  with  Messrs.  Duncan  &  Nick- 
IL  tbe  lowest  bidders,  and  the  ledge  was  succesfully  reduced  as  pro- 
JL  daring  the  months  of  September,  October,  and  November,  1887, 

6  depth  of  14  feet  meau  low  water  by  the  removal  of  149.94  cubic 
|  of  rock. 

m  condition  of  the  improvement  June  30, 1888,  was  as  follows : 
tin  Rock  had  been  reduced  from  1  foot  to  9;V  feet  at  mean  low 
Ij  Pinnacle  Rock  from  8A  feet  to  10A  feet,  mean  low  water;  rock  off 
|  Wharf  from  2  to  5  feet  mean  low  water;  rocks  off  of  J.  Friend's 
if,  from  13  to  17  feet  mean  low  water.   All  the  above  were  reduced 
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to  the  level  of  the  surrounding  bottoms.    Bauson*-  Ledire  from  11  tol 
feet  mean  low  water,  or  as  far  as  the  funds  provided  sufficed,  and  it  is 
now  believed  to  l>e  no  further  obstruction  to  comment*  if  kept  properly 
bouyed. 

Xo  work  had  been  done  on  the  breakwater. 

No  appropriation  was  made  for  the  fiscal  y»»ar  en«ling  Jane  30.  1883. 

The  river  and  harbor  bill  for  the  fiscal  year  ending  Jane  30, 1889 
contains  an  item  of  $10,000  for  the  improvement  of  Gloucester  Harlv^ 
in  partial  execution  of  the  project  of  1887  (Annual  Report  Chief  I 
Engineers,  1887,  pages  500-504),  and  if  appropriated  will  be  applied  I 
dredging  Harbor  Cove  and  removing  ledges  and  bowlders  obstnictinj 
the  approach  to  the  wharves  between  Harbor  Cove  and  Pew's  Wharfj 

The  value  of  this  harbor  in  its  relation  to  the  general  commerce! 
the  coast,  and  especially  to  the  fishing  industry,  is  given  in  detail  i 
the  Annual  Heport  for  1887,  to  which  reference  is  invited. 

For  the  fiscal  year  ending  June  30, 1890,  an  appropriation  of  $3flfi.o4 
is  recommended,  in  partial  execution  of  the  project  of  1887  :  $55,000  i 
be  applied  to  the  completion  of  the  dredging  of  Harbor  Cove,  and  of  ft 
removal  of  ledges  and.  bowlders  between  that  basin  and  Pew's  Wkq 
and  $250,000  for  beginning  the  breakwater  proposed  to  be  built  fro 
Eastern  Point  over  Dog  Bar  to  Round  Bock  Shoal,  for  the  purpose  i 
protecting  the  outer  harbor  against  southeasterly  storms. 

The  vested  interests  at  this  harbor  represent  directly  and  iudircrt 
the  large  sum  of  $  143,875,S00.  It  is  stated  authentically  that  sev. 
thousand  vessels  of  all  classes  visit  the  port  annually. 

The  prospective  advantages  to  commerce  by  the  completion  of  ti 
improvement  are  greater  facilities  and  safety  in  the  movement  of  vessf 
in  the  harbor,  and  a  more  secure  anchorage  for  vessels  seeking  nroti 
tioti  from  southerly  gales. 

Gloucester  Harbor  is  in  tho  collection  district  of  Gloucester.  Mass..  of  whicb  CA 
cestui  iH  t  he  port  of  entry.  The  nearest  light-houses  are  Ten  Ponnd  Island  liphtj 
tlm  harbor,  and  Eastern  Point  light,  at  the  entrance  of  the  harbor. 

The  accompanying  commercial  statistics  for  the  fiscal  yearewti 
.lime  ;H),  1S88,  have  been  furnished  by  the  collector  of^ 
Gloucester,  Mass. 

Money  statement. 


Inly  1,  H*7,  amount  available  .   

.frily  I.  1***,  amount  expended  during  fiscal  year,  exclusive  of  liabili 
rnitrtamling  July  1,  lw  


AiMtnul  appropriated  by  act  of  August  11,  1888  

*  t  mmnt  fwHdiated)  required  for  completion  of  ex  istiD£  project  

/    -  I  Hint  run  be  profitably  expended  in  fiscal  year  endiup  J  une30tlr* 

'      >»«»>H«i1  in  compliance  with  requirements  of  sections  2  of  river  au 


ipliauce  with  requirements 
'    U-*t\tut  >»Hm  of  1H('»t»  nud  18f>7. 


Ah, h»>i  hf  ptttpnmtl*  for  removing  Iiabton's  Ledge,  Gloucetter  Herhcr,  Mc*k,  «g 
f         ;Ml,  1**7,      l.ieut.  Col  G.  L.  Gillespie,  Corp*  of  Enoiteen. 


Nairn*  of  bidden. 


5» 


1  I  *   "     11  "  ...I  J*tm>n  KphnlmXirkemem, 

f  I  I  h    •  ....... 


*  Lowest  bid. 
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.  of  coo  tract  was  made  to  Messrs.  Duncan  &  Nickorson,  with  tho  approval  of 
f  of  Engiueers. 


COMMERCIAL  STATISTICS. 

Commercial  HtatisticH  for  the  fiacal  year  ending  June  30,  18tJ8. 

teasels  '.   414 

1   47 

irado   y 

  3 

tal   473 

 tons..  31,194 

i  arrivals   91 

clearances   90 

arrivals  .   68 

clearances   f>3 

o  arrivals   39 

clearances   60 

imports   $140, 3**2 

imports  collected   12,912 


B  6. 

IMPROVEMENT  OF  LYNN  HARBOR,  MASSACHUSETTS. 

<i  Harbor  is  situated  9  miles  northeast  from  Boston.    It  is  1  by  2 
approximately,  iu  extent,  the  greater  part  of  which  is  dry  at  low 
It  is  protected  on  the  north  and  west  by  the  main  land,  and  on 
i|  by  Nahaut  Beach,  and  its  entrance  2  miles  wide  into  Massa- 
s  Bay  is  on  the  south  side. 

re  improvement  three  narrow  aud  crooked  channels  of  approach 
wharves  existed,  iu  each  of  which  there  was  about  0  feet  depth 
a  low  water.   The  mean  rise  or  fall  of  the  tide  is  9fa  feet, 
western  channel  leads  to  the  "  Point  of  Pines"  and  the  mouth  of 
*  River.    The  main  ship-channel  is  entered  between  "  White"  and 
tier"  rocks,  and  connects  about  3,000  feet  northward  with  the 
c  Rock  "  channel,  which  is  the  most  eastern  near  Nahaut  Beach, 
project  for  improvement  w;is  adopted  in  LS84.    It  provides  for 
'.a vat  ion  of  a  chauuel  1300  teet  wide  and  10  feet  deep  at  mean  low 
from  a  point  near  aud  east  of  tho  "  White  Rocks"  to  deep  water 
ce  Little  Nahaut,  a  distauce  of  3,610  feet.    This  is  called  tho 
T  improved  channel,  and  is  merely  a  rectification  and  deepening 
Main  Ship-channel.    The  combined  Main  Ship  aud  Black  Rock 
•Is  are  sufficient  for  the  purposes  of  commerce  for  the  next  2,500 
Then  commences  tho  "inner "  improved  channel,  winch  is  pro- 
6,450  feet  long,  200  feet  wide,  aud  10  feet  deep  at  mean  low  water. 
iUiln  from  deep  water  opposite  u  Sand  Poiut"  to  the  harbor  com- 
ners'  line,  and  follows  very  closely  in  direction  tho  extension  of 
rited  Main  Ship  and  Black  Rock  channels. 

i  supposed  that  the  inner  channel  will  need  to  bo  dredged  occa- 
ly  to  uiai  utaiu  its  width  and  depth  ;  but  a  training- wall  about  0,000 
>ug  has  been  proposed  to  aid  in  keeping  the  outer  channel  open, 
erieiiee  shad  show  it  to  be  necessary. 

8  wall  is  to  start  from  the  shore  at  4*  Little  Nahaut,"  and  is  to  cross 
lack  Rock  Channel ;  its  outer  portion  is  to  be  parallel  to  the  oiM 
5ved  channel. 
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The  cost  of  this  project  was  originally  estimated  to  be  $145,004).  Tin 
estimate  was  revised  in  1885,  and  then  made  $157,000.  This  excess* 
$12,000  was  caused  by  au  increased  amount  of  dredging  fouud  to  be  n<* 
essary  duriug  the  progress  of  the  work,  to  roun  d  off  tbe  corners  of  il 
natural  channel  at  its  Junctions  with  tbe  dredged  channel ;  to  provid 
flatter  slopes  to  the  sides  of  the  cat  than  was  originally  designed ;  au 
also  to  provide  funds  for  the  necessary  surveys  during  the  progress  < 
the  work. 

A  plan  of  the  harbor,  showing  the  projected  improvement,  was  pul 
l*i shed  in  the  Annual  Report  of  the  Chief  of  Engineers  for  1881,  Part 
page 532.    The  amount  expended  to  June  30, 1883,  was  $65,962.60. 

At  this  date  the  outer  channel  had  been  completed,  as  propose 
3,610  feet  long,  200  feet  wide,  10  feet  deep,  and  the  inner  channel  ha 
been  improved  6,450  feet  long  and  10  feet  deep,  with  a  width  lirnitc 
to  150  feet,  or  50  feet  less  than  the  project  calls  for. 

A  survey  of  the  improved  channels  was  made  during  the  latter  part  i 
June,  1888,'  and  it  was  found  that  the  improvement  showed  noserioi 
deterioration,  and  was  essentially  as  at  the  date  of  the  last  Annual  Repor 

No  other  operations  were  in  progress  during  the  fiscal  year. 

No  appropriation  was  made  for  the  fiscal  year  ending  June  30,  18S| 
The  river  and  haibor  bill  for  the  fiscal  year  ending  June  30,  1889,  co 
tains  an  item  of  $10,000  for  the  improvement  of  this  haibor,  aud  if  to 
sum  should  be  appropriated  part  of  it  may  be  applied  in  the  channel  lesM 
ing  to  the  Point  of  Pines,  and  the  residue  in  extending  the  improve 
inner  channel  westward  50  feet  wide,  to  the  basin,  inclosed  by  tlj 
wharves  of  the  city  of  Lynn,  beyond  the  line  established  by  the  doc 
commissioners.  This  extension  will  be  1,200  feet  long,  and  if  itshoul 
be  made  of  the  same  width  and  depth  as  the  project  provides  for  tl 
inner  channel,  100,000  cubic  yards  of  material  will  have  to  be  excavatei 
in  addition  to  the  original  estimate,  at  a  cost  of  $25,000,  making  tl 
total  estimate  of  cost  for  the  proposed  improvement  $182,000  (inclush 
of  training-wall,  estimated  to  cost  $66,500). 

The*  total  amount  appropriated  for  this  work  to  date  is  $6C,000.  It 
not  necessary  at  this  time  to  enter  upon  the  construction  of  the  traiuinj 
wall  for  the  outer  channel.  The  inner  channel  should  be  first  witienc 
50  feet  to  give  it  the  full  projected  width,  200  feet,  aud  then  exteoU 
with  this  full  width  to  the  inner  basin.  To  effect  this  will  require  tl 
removal  of 210,000  cubic  yards  of  material,  at  an  estimated  cost  Of  #49,50 

An  appropriation  of  $30,000  is  recommended  for  the  fiscal  year  cm 
ing  Jane  30,  1800,  of  which  $24,000  will  be  applied  in  widening  the  i 
ner  channel  50  feet,  and  $6,000  in  widening  the  northward  exteo>i< 
50  feet,  so  that  the  channel  leading  to  the  inner  basin  may  be  iinprovi 
to  a  width  of  100  feet,  with  10  feet  depth  at  mean  low  water. 

Lynn  iH  a  port  of  entry  in  the  collection  district  of  Marblebead,  Mass.  The  near* 
ligbt-honse  in  Egg  Rock  (Nahant)  Light,  3  miles  distant. 

The  accompanying  commercial  statistics  for  the  fiscal  year  emlii 
June  30,  1888,  have  been  furnished  by  the  collector  of  customs  for  t) 
port  of  Marblehead,  Mass. : 


July  Llft&J, amount  expended  during  tiseal  year,  exelnsivo  of  liabilities 
outstanding  July  1,  1^7  


Money  statement. 


July    1887, amount  available 


i 


July  l,l-->3.  balance  available  

Amount  appropriated  by  act  of  August  U,lbS8  

Amouut  available  for  fiscal  year  ending  June  :t(>,  1*8!) 


371 
1<M 


i 
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(Amount  (estimated)  required  for  completion  of  existing  project  $172,000.00 

,' Amount  that  can  be  protitablv  expended  in  liscal  yearendingJuno'.W,  1800  30,000.00 
[Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
I   harbor  acts  of  18(36  and  1807. 


LETTER  FROM  MR.  FRANCIS  R.  PEDR1CK. 

Custom-House,  Collkctor's  Office, 

Marblehead,  Ma»*.,  July  0,  1888. 

I  inclose  herewith  information  as  per  request  of  yours  of  the  26th  instant.  There 
as  heen  a  marked  increase  in  the  commerce  of  Lynn  during  the  past  year,  and  masters 
»f  vessels  express  great  satisfaction  at  the  recent  improvements;  but  tho  work  should 
*  continued  in  order  that  the  commerco  may  increase  with  the  demands  of  the  above 
yowing  city. 

Very  respectfully,  yours,  etc., 

Francis  E.  Pedrick. 

Lieutenant-Colonel  Gillespie,  U.  8.  A. 


commercial  statistics. 
Commercial  statuitics  for  the  fttcal  year  ending  June  30,  1888. 
Revenue  collected  during  the  fiscal  year  ending  June  30,  1838,  $0,789.52. 


Shipping. 

Vewtel.i 

TontiHgp. 

• 

41 

41) 
65G 

0.(8* 
90,  843 

rotal  value  of  merchandise,  $851,050,  including  tho  following  articles: 


al    |649,000 

inil>er   00.0(0 

me  and  cement   30,<I<MJ 

mo  and  saud   10,500 

re- wood   3,850 

iv,  ti les,  pipes,  stone,  potatoes  und  ot her  vegetables,  etc   44, 000 


Total   851,950 


B  7- 

IMPROVEMENT  OF  BOSTON  HARBOR,  MASSACHUSETTS. 

Boston  Harbor  consists  essentially  of  an  inner  and  an  outer  harbor, 
ited  by  a  deep  water-way,  and  each  accessible  from  the  sea  by  a  dis- 
ct  cbannel,  widening  into  a  deep  and  spacious  roadstead. 
I.  Inner  harbor.— This  harbor  lies  to  the  north  and  westward  of  Long 
and,  and  has  deep  water  and  a  good  anchorage  in  the  President 
ads,  seaward  of  Lower  Middle  Bar,  and  also  near  the  city  westward 
Upper  Middle  Bar. 

•'our  rivers  discharge  their  waters  into  this  basin :  the  Charles,  Mystic, 
1  Chelsea  rivers  from  the  north,  and  the  Neponset  from  the  south. 
e?  direct  entrance  from  the  sea  is  by  Broad  Sound. 
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2.  Outer  harbor.— This  harbor  lies  to  the  southward  of  Long  h\m 
and  has  a  fine  anchorage  in  Nantasket  Roads,  as  well  as  in  Hiuglui 
Bay,  a  well  sheltered  harbor  southeast  of  Paddock  Island.  It  cornier 
with  the  inner  harbor  by  the  main  ship  channel  through  the  "Narrow 
and  by  secondary  channels  east  and  west  of  Long  Island. 

It  is  reached  from  the  sea  by  Nantasket  Roads,  which  lie  south 
George's  and  Great  Brewster  islands,  and  is  marked  at  the  sea  en t ran 
by  Boston  Light. 

Both  the  inner  and  outer  harbors  are  subdivided  into  several  miv 
harbors,  and  contain  many  islands,  which  shelter  the  anchorages  fn 
winds  and  storm  waves. 

The  range  of  tides  at  the  uavy-yard  is  9.8  feet,  and  at  the  entrai 
to  the  outer  harbor  9.4  feet. 

A  sketch  of  the  harbor  was  printed  in  the  Annual  Report  of  1 
Chief  of  Engineers  for  the  year  1883.  page  454. 

The  object  of  the  improvement  is,  tirst,  to  preserve  the  harbor  by  u 
tecting  the  islands  and  headlands,  and,  second,  to  improve  it  by  wid 
ing,  deepening,  and  straightening  the  channels. 

The  projects  adopted  for  this  purpose  since  1806  have  been  mainly 
accordance  with  the  recommendations  of  the  United  States  coiun 
sioners,  whose  labors  terminated  during  that  year. 

The  works  of  preservation  cousist  of  sea  walls,  aprons,  jetties,  e 
which  protect  the  shores  of  the  islands  and  headlands,  prevent  ac 
lional  wash  into  the  channels,  control  the  tidal  scour,  and  preserve 
full  height  of  anchorage  shelter  for  vessels  in  the  roadsteads. 

The  works  of  improvement  have  been  by  dredging  and  blasting. 

The  amount  which  has  been  appropriated  for  this  improvement 
date  is  $1,603,750. 

The  total  amount  expended  to  June  30, 1888,  was  $1,654,020.74  [im 
sive  outstanding  liabilities). 

WORKS  OF  PRESERVATION. 

"Point  A llerton.— This  headland,  at  the  southeasterly  entrauce  of 
harbor,  is  protected  by  a  granite  sea-wall  1,202  feet  in  length.  It 
completed  in  1873.  Its  coucrete  foundation,  for  a  distauce  of  1,1  05 1 
is  protected  by  an  apron  and  eight  short  jetties  of  granite  rubble  st< 
No  work  was  done  on  it  during  the  fiscal  year.  Its  condition  June 
1S88,  is  as  follows:  The  wall  is  generally  in  good  order,  although  m 
of  its  joints  should  be  repointed.  The  bluff  protected  by  this  wa 
not  fully  covered  from  storm  action,  and  the  sea-wall  should  be  exteu 
westward  for  a  distauce  of  at  least  150  feet,  and  the  foundation  of 
exteusion  should  be  protected  with  rip  rap. 

This  is  estimated  to  cost  $15,000. 

Great  Brewster  Island.— This  island  is  on  the  north  side  of  the  3i 
Ship  channel,  near  the  entrance.    It  is  protected  by  a  granite  sea 
2,840  feet  long,  which  wag  completed  iu  1809.    During  the  fiscal 
ending  June  30,  1S8S,  617  running  feet  of  the  coping  course  were  \ 
by  hired  labor  at  a  cost  of  $2,167.06.    Ou  June  30,  1888,  the  wall 
in  good  order,  although  many  of  the  joints  should  be  repointed. 

George's  Island. — Its  northern  and  eastern  shores  are  protected  I 
granite  sea-wall  2,150  feet  long.    West  of  this  wall  a  riprap  impr 
ment  extends  for  450  feet,  and  south  of  it  another  600  foet  long, 
sea-wall  and  southern  riprap  were  built  about  1835.    The  western 
rap  was  built  iu  1884-85.    No  work  was  done  during  the  fiscal 
Its  condition  on  Juue  30, 1888,  was  as  follows :  One  coping  stone  Q 
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sea-wall  was  thrown  from  the  wall  and  eight  others  were  loosened  by 
storm  action ;  they  will  require  resetting.  This  work  is  estimated  to  cost 
£300.  The  unprotected  western  shore  line  of  the  island,  in  front  of  the 
Government  buildings,  was  considerably  abraded  ;  the  high-wTater  line 
had  been  moved  back  in  places  nearly  L'5  feet.  This  shore-line  should 
k'  protected  by  a  light  sea-wall,  1,400  feet  long,  at  a  cost  of  $35,000,  or 
at  least  by  a  stone  apron,  at  a  cost  of  810,000. 

LoveWs  Island. — The  western  shore  of  this  island  is  protected  by  a 
rubble-stone  apron  975  feet  long,  built  in  1873  and  repaired  and  extended 
iulS84;  the  northern  shore  is  covered  by  a  granite  sea-wall  750  feet 
long,  built  in  1843,  and  the  eastern  shore  is  protected  by  a  grai.ite  sea- 
wall 800  leet  long,built  in  I860  and  repaired  in  1870  and  inlKSO,  and  by 
two  rnbble-stone  aprons,  one  between  the  northern  and  eastern  sea-walls 
1.140  feet  long  and  the  other  south  of  the  east  sea- wall  1,330  feet  long. 
No  operations  were  in  progress  during  the  fiscal  year.  The  condition 
>fthe  works  June  30,  1888,  was  as  follows:  The  sea  walls  and  the  rip- 
Bps  on  the  eastern  shore  were  in  good  order;  the  western  shore  riprap 
j;«l  been  undermined  in  places,  and  had  fallen  dowu,  but  it  needed  no 
.u mediate  repairs. 

(iaUnp"*  Inland. — The  western,  northern,  and  eastern  shores  of  this 
*!»ml  are  protected  by  a  granite  sea-wall  1,7854  feet  long,  completed  in 
sn,  ami  by  a  rubble  stone  apron  completed  in  1884,  3,050  feet  long, 
rhieb  also  covers  the  foundation  of  the  sea-wall.  No  operations  were 
D  progress  during  the  fiscal  year,  and  at  its  close,  June  30,  1888,  the 
ull  ami  riprap  were  iu  good  order.  To  more  completely  protect  the 
orrhwestem  bluff  of  this  island,  which  has  been  very  seriously  abraded 
y  storms,  especially  during  the  past  winter,  the  sea-wall  should  beex- 
ftded  about  300  feet  to  the  southward.  This  it  is  estimated  will  cost 
15,000. 

Deer  Island. — The  three  prominent  bluffs  of  this  island  are  protected  by 
unite  sea-walls  originally  built  about  1827.  The  north  head  wall  is 
740  feet  long;  the  middle  head  wall  is  840  feet,  and  the  south  fiead 
all  is  380  feet  long.  In  1865  and  1800  these  walls  were  partly  rebuilt, 
id  in  the  weakest  places  were  backed  with  concrete.  They  were  all 
iginally  built  dry,  and  from  time  to  time  have  required  repairs.  Dur- 
g  the  fiscal  year  some  of  the  joints  of  the  south  and  middle  head  wall 
ere  repainted,  at  a  cost  of  £120.45. 

On  Juue  30,  18S8,  the  south  and  middle  head  walls  were  in  fair  order; 
me  repairs  to  the  north  head  wall  were  needed,  a  few  feet  of  the  cop 
g  course  have  been  loosened,  and  part  of  the  paving  in  rear  of  the 
ills  needs  resetting. 

hmff  Island. — The  north  head  of  this  island  is  protected  by  a  granite 
i-w.ill  2,081:^  feet  long,  completed  in  1874.  Part  of  the  foundation  of 
e  se»-wall,  and  of  the  beach  at  both  of  its  ends  are  protected  by  a 
bhle  stone  apron,  aggregating  1,375  feet  in  length.  This  apron  was 
dr.  in  1«**74  and  extended  in  1884.  No  o|>eratious  were  in  progress 
rin the  fiscal  year.  On  June  30,  1888,  the  wall  needed  to  be  re- 
rntetl  in  places,  the  riprap  was  in  fair  order  and  should  be  extended 
Mir  !£5U  feet  to  more  fully  protect  the  southeastern  shore ;  these  repairs 
I  extensions  are  estimated  to  cost  $3,000. 

H*n»i*ford  Island. — The  north  head  of  this  island  is  protected  by  a 
•  ^i  iinite  sea-wall  1,500  feet  long,  originally  built  about  1840,  and 
piissi  vely  repaired  in  1884-?85. 

5o  work  was  done  duriugthe  year,  and  on  June  30, 1888,  the  wall  was 
:ood  order  and  ueeded  no  repairs. 

n'stle  Island.— The  north  and  part  of  the  east  and  west  shores  of  this 
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island  are  protected  by  a  dry  granite  sea- wall  3,300  feet  long,  built  in 
1835.  A  light  riprap  extends  along  the  east  shore  300  feet  from  the 
end  of  the  sea  wall;  this  was  built  in  1865. 

No  work  was  done  during  the  fiscal  year,  aud  on  June  30, 18SS,  the 
riprap  was  in  good  order;  the  sea-wall  needed  repairs  on  the  north 
face,  a  short  distance  west  of  the  wharf,  where  the  foundation  has  been 
undermined  and  the  wall  has  settled.  About  100  running  feet  of  the 
wall  has  been  thus  injured,  and  this  length  of  wall  needs  to  be  takeu 
down  and  rebuilt,  at  a  cost  of  about  81,000. 

Governor's  Island. — The  shore-lino  of  this  islaud  has  never  been  pro- 
tected. The  east  and  south  bluffs,  however,  should  be  covered  by  sea- 
walls to  prevent  any  additional  abrasion,  not  only  to  secure  the  sites  of 
the  important  heavy  batteries  occupying  these  bluffs,  but  also  to  pre 
vent  injury  to  the  Main  Ship-chauuel.  The  east  bluff  wall  should  be 
500  feet  long,  and  is  estimated  to  cost  830,000;  the  south  bluft  wall 
should  be  1,800  feet  long,  aud  will  cost  $50,000. 

WORKS  OF  IMPROVEMENT. 

The  Main  Ship-channel. — Before  improvement  it  had  a  least  width  of 
loo  feet,  and  a  least  depth  of  18  feet  at  mean  low  water.  The  general 
project  for  its  improvement  was  submitted  in  1867 ;  it  proposed  to 
dredge  the  channel  23  feet  deep  at  mean  low  water,  1,000  feet  wide  at 
the  11  rppt  i  "  and  "  Lower  Middles7'  aud  GS5  feet  wide  at  the  u  Narrows.' 
In  1870  the  proposed  width  at  the  "  Narrows57  was  reduced  to  G2o  feet, 
and  increased  to  1,100  at  Anchorage  Shoal  in  the  inner  harbor.  In 
1887  it  was  proposed  to  straighten  the  passage  through  the  "  Narrows' 
by  catting  oil  a  spur  that  projected  from  Lovell's  Islaud,  aud  was  esti- 
mated to  coutain  20,000  cubic  yards. 

During  the  fiscal  year  ending  June  30,  183S,  operations  have  been  in 
progress  under  a  contract  with  Mr.  J.  E.  Chapman,  dated  March  10. 
18S7,  to  dredge  from  the  " Lower/'  "Middle/'  aud  "Narrows"  44,000 
cubic  yards.    This  contract  on  January  2,  1833,  was  extended  and  en 
(urged  to  cover  the  removal  of  a  total  of  91,000  yards.    Operations  un- 
der this  contract  were  commenced  October  25,  1&S7,  and  daring  the 
year  05,576  yards  were  dredged  from  the  "  Lower  Middle"  and  3.43U 
yards  from  the  '•Narrows,"  or  a  total  of  G0,OOG  cubic  yards  dredged 
under  the  contract.    The  contract  was  closed  before  coinpletiou  by 
mutual  consent,  June  0,  18SS,  which  was  approved  by  the  Secretary  of 
War,  Juue  13,  1888,  iu  order  that  funds  might  be  available  to  immedi- 
ately remove  tlncc  small  ledges  which  had  been  developed  by  the 
dredging  at  the  '  Lower  Middle."    The  existence  of  these  ledges  by 
their  position  in  the  channel  almost  completely  nullified  the  advantages 
which  had  been  gained  by  the  dredgiug.    The  ledges  coutaiu  300  cabic 
yards,  approximately,  above  the  plane  of  23.J  feet  below  meau  low  water, 
and  the  least  deptb  on  them  is  17  feet. 

On  June  22,  1888,  a  contract  was  entered  into  with  Mr.  G.  W.  Town- 
aend,  of  Boston,  Mass..  for  the  removal  of  these  ledges,  at  $22  per  cubic 
yard.  This  contract  was  approved  by  the  Chief  of  Engiueers  June  20, 
1S&3,  and  operations  under  it  will  be  commenced  by  the  contractor  early 
in  July,  1838. 

On  June  30,  the  condition  of  the  Main  Ship-chanuel  was  as  fol 
lows :  It  was  23  feet  deep  at  mean  low  water,  1,100  feet  wide  west  o 
the  "  Upper  Middle,"  <i00  feet  wide  at  the  "  Upper  Middle/  1.000  fee' 
wide  at  the  "  Lower  Middle/'  023  feet  wide  at  the  »*  Narrows.** 

From  the  "  Narrows"  to  the  entrance  of  the  harbor  no  detailed  pur 
vey  of  the  chanuel  has  been  made,  but  it  is  known  that  it  is  obstruct 
by  ledges  and  shoals,  especially  oft*  Nash's  Hock,  where  the  availabl 
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width  (full  23  feet  deep)  is  less  than  500  feet.  In  effecting  this  improve- 
ment, dredging  and  blasting  were  done  at  the  following  places  : 

At  Nash's  Rock  Shoal  during  the  years  1876-1878,  365  cubic  yards  of 
ledge  were  removed. 

At  Kelly's  Rock  and  Shoal  during  the  years  1869-1S79,  222  cubic  yards 
of  ledge  were  removed. 

Tower  Corwin  and  Channel  Rocks  were  removed  duriug  the  years 
1867-1875.    They  aggregated  608J  cubic  yards. 

From  the  icest  end  of  the  Brewster  Spit,  during  the  years  1874-1S76 
29,220  cubic  yards  of  sand  and  gravel  were  dredged  and  95J  cubic  yards 
of  ledge  were  removed. 

At  LovelVs  Island,  from  the  southeast  and  southwest  points,  267,294J 
<ubie  yards  were  dredged  during  the  years  1867-1877  ;  and  from  a  spur 
between  these  points  3,430  cubic  yards  were  dredged  in  1888. 

At  Castle  Island  Bar  and  Shoal,  opposite  the  Lower  Middle,  during 
the  years  1880-1883,  3G,937  cubic  yards  were  dredged  and  20  tons  of 
rixkVere  removed. 

At  the  Lower  Middle,  in  1874-1875,  State  and  Palmyra  rocks  were  re- 
mored.  They  aggregated  62  cubic  yards.  In  1887-1S8S,  G5,57G  cubic 
yards  were  dredged  from  this  shoal. 

A  t  the  Upper  Middle,  during  the  years  1870-1876, 268,2784  cubic  yards 
'ere  dredged  and  118J  cubic  yards  of  ledge  were  removed. 

At  Anchorage  Shoal,  during  the  years  1879-1882,  65,327  cubic  yards 
▼ere  dredged. 

At  Alan  of -War  Shoal,  85,917  cubic  yards  were  dredged  in  the  years 
1S7S-1880. 

At  Mystic  River  Shoal,  during  the  years  1879-18S2, 82,082  cubic  yards 
*<*re  dredged.  Tocomplete  the  present  project  for  the  improvement  of 
The  Main  Sbipchaunel,  687,500  cubic  yards  must  be  dredged  from  the 
Cpper  Middle,  in  the  iuner  harbor,  at  an  estimated  cost  of  $250,000,  and 
17.000  cubic  yards  from  the  Narrows,  in  the  lower  harbor,  at  an  esti- 
mated cost  of  $5,000.  A  detailed  survey  of  the  lower  harbor  from  Long 
Uland  to  the  sea  should  be  made,  the  bottom  carefully  examined  to 
ftveal  all  obstructive  ledges,  and  current  observations  taken.  This 
Ki!  vey  will  demand  three  or  four  mouths  held  work,  and  will  cost,  it  is 
wimated,  not  less  than  $6,000. 

The  improvements  by  dredging  both  in  the  inner  and  outer  harbor 
bave  beeu  remarkably  well  maintained  and  show  no  essential  deteriora- 
ted, with  the  exception  of  the  dredging  done  at  the  western  end  of  Great 
fcivwster  Spit,  or  the  eastern  entrance  of  the  44  Narrows."  Here,  as 
&<>wu  by  tue  latest  surveys,  the  condition  of  the  entrance  is  almost  ex- 
kftly  what  it  was  previous  to  the  dredging.  To  propose  a  project  for 
ke  further  improvement  of  this  outer  part  of  the  Main  Ship-channel 
hll  require  continued  study,  and  the  collection  by  surveys  of  additional 
Iformatiou.  It  may  involve  a  radical  change  in  the  location  of  the 
feannel  to  the  south  and  west  of  George's  Island,  or  at  least  indicate 
ew  a  new  channel  may  be  opened  to  the  westward  at  comparatively 
tall  expense  for  the  relief  of  the  existing  over-crowded  chanuei  through 
be  Xarrows. 

Iu  addition  to  these  improvement  of  the  Main  Ship-channel  through 
te  inner  and  outer  harbor,  dredging  and  blasting  have  beeu  done  iu 
e  following  tributary  channels  : 

L— CHARLES  KIVER. 

L  • 

iThis  river  enters  the  inner  harbor  near  the  navy-yard  at  Charlfstown. 
Kbre  improvement  the  natural  channel  had,  *as  far  up  as  Western 
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Avenue  Bridge^  miles  from  its  moutb,  7  feet  depth  at  mean  low  water, 
except  in  several  places  coveriug  about  1J  miles  in  extent  bekra 
Brookliue  Street  Bridge,  where  the  depth  varied  from  4$  to  7  feet 
From  Western  Avenue  Bridge  up  to  Arsenal  Street  Bridge  (2i  miles) 
there  was  a  depth  of  -t  feet,  mean  low  water  ;  thence  to  Market  Street 
Bridge  (jj  mile)  2\  feet  at  mean  low  water,  and  theuce  to  the  dam  a 
the  head  of  tide- water  flj  miles),  a  depth  varying  from  0  to  9 J  fee 
above  mean  low  water.  The  mean  rise  or  fall  of  the  tide  is  10  feet.  2 
sketch  showing  the  river  was  published  in  the  Chief  of  Engineer's  Ee 
port  for  1884,  page  512.  , 

The  project  for  the  improvement  of  this  river  consists  in  straiglitet 
ing,  wideniug,  and  deepening  the  natural  channel,  so  that  it  should  w 
from  its  mouth  to  Western  Avenue  Bridge,  7  feet  deep  at  mean  to 
water  and  200  feet  wide ;  from  Western  Avenue  Bridge  to  Mark* 
Street  Bridge,  6  feet  deep  at  mean  low  water  and  80  feet  wide,  an 
theuce  to  the  dam  at  head  of  tide- water  60  feet  wide  aud  2  feet  deep  i 
mean  low  water. 


The  estimated  cost  of  this  improvement  was  origiually  8So,000.  Bi 
a  revised  estimate  was  submitted  in  188L  of  8125,000. 

The  total  appropriations  for  this  improvement  to  date  have  Ix** 
$57,500.    The  total  expenditures  to  June  30,  1888,  were  $57,37&l*9. 

No  operations  were  in  progress  during  the  fiscal  year,  and  the  comi 
tion  of  the  improvement  Juue  30,  1888,  is  as  follows:  The  project! 
channel  had  been  completed  from  the  mouth  of  the  river  to  Arseo 
Street  Bridge  (7J  inile«) ;  work  was  stopped  at  this  point  for  the  red* 
that  the  draws  and  piers  of  this  bridge  do  not  conform  to  the  project) 
channel  above  it.  In  effecting  this  improvement  127,971  cubic  jraa 
were  dredged  during  the  years  1880-1884. 

This  improvement,  even  if  the  project  were  completed,  is  not  regaia 
as  an  important  benefit  to  commerce,  for  the  conditions  which  ex\>t  t 
the  lower  reach  of  the  river  between  Boston,  Cambridge,  and  CLv.rli 
town  make  navigation  of  most  any  kind  extremely  expensive,  slow,  a) 
difficult.  Seven  railroad  aud  muuicipal  bridges  now  exist  on  tui.sioq 
part  of  the  river,  and  an  eighth  is  being  built  ou  the  extension  of  w 
Chester  Park  street,  under  authority  of  a  State  act.  No  leeomimoj 
tion  is  made  for  the  continuation  of  the  improvement.  The  funds  arj 
able  July  1,  1888,  will  be  expended  in  surveys  and  examinations  of  I 
work. 


This  channel  is  situated  between  the  eastern  shore  of  Boston  ]»r»« 
on  the  one  side,  and  the  reclaimed  and  improved  flats  of  South  lVvi 
and  South  Boston  on  the  other  side.  It  connects  the  tidal  basil 
South  Bay,  which  has  an  area  of  250  acres,  with  Boston  inner  harl 
is  fast  becoming  the  center  of  the  city's  most  extensive  shipping  tJ 
and  is  the  most  important  branch  of  the  Maiu  Ship-channel.  Fort  i*» 
Channel  is  1J  miles  long.  Before  improvement  the  least  depth  at  \t 
low  water  was  12  feet  at  its  entrance  and  17  feet  above  Congress  St; 
Bridge.  That  part  of  it  which  it  is  proposed  to  improve  is  spanned 
bridges  at  Congress  street,  Mr.  Washington  avenue,  ami  at  an  it 
mediate  point.  These  bridges  have  conveniently  located  draw  <.■) 
ings,  but  the  draw  piers  of  the  railroad  bridge  must  be  strengthens 
reconstructed  before  the  improvement  can  be  extended  past  them, 
the  width  of  the  draw  increased  to  that  of  the  other  bridges  al>o\  ^ 
below  it.  The  project  for  this  improvement  was  submitted  Januar 
1885,  Annual  Report  Chief  of  Engineers,  1885,  page  545.    It  prop 
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the  excavation  of  a  chaunel  175  wide  and  23  feet  deep  at  mean  low 
water  from  the  entrance  to  near  Federal  Street  Bridge,  a  distance  of 
4.100  feet  and  was  estimated  to  cost  $100,000  j  the  railroad  bridge  to 
be  constructed  at  the  expense  of  the  owners. 

By  the  river  and  harbor  act  of  August  5,  1886,  the  sum  of  $18,750 
•as  appropriated  for  the  improvement  of  that  part  of  the  channel  lying 
below  Congress  Street  Bridge. 

The  total  expenditures  to  June  30, 1888,  were  $17,439.50. 

Xo  appropriation  was  made  for  the  fiscal  year  ending  June  30,  1888. 
Cooperations  were  in  progress  during  the  fiscal  year,  and  the  condition 
</f the  improvement  on  June  30,  1888,  was  as  follows:  The  channel  had 
dredged  as  proposed  from  its  entrance  to  Congress  Street  Bridge, 
adistauce  of  1,900  feet;  94,211  cubic  yards  were  removed  effecting  this 
improvement  during  the  year  18S7. 

The  funds  available  July  1,  1883,  will  be  expended  in  examinations 
of  the  work.  To  complete  the  improvement  as  proposed  to  Federal 
Street  Bridge  will  cost  $00,000,  and  an  appropriation  for  this  purpose 
i*  recommended  applicable  only  after  the  railroad-bridge  draw  shall 
faave  been  properly  reconstructed. 


III.— HINGHAM  HARBOR. 

See  separate  report. 

IV.-NANTASKET  BEACH  CHANNEL. 


This  is  a  small  channel  along  the  east  side  of  Iliugham  or  Hull  basin. 
I  leads  to  a  wharf  on  the  west  side  of  the  heel  of  Nautasket  Beach, 
t*>ut  12  miles  from  Boston. 

Before  improvement  it  was  approximately  100  feet  wide  and  had  a 
epth  of  at  least  11  feet,  except  at  the  eastern  end,  1,500  feet  from  the 
foarf,  where  the  width  was  reduced  to  40  to  50  feet,  and  the  depth  to 
u  than  8  feet.  It  was  circuitous,  and  obstructed  by  bowlders  at  the 
with  of  Weir  River,  and  by  a  ledge  near  the  wharf.  The  project  adopt- 
liu  1880  was  to  widen  aud  deepen  the  channel  from  the  mouth  of 
far  River  to  the  steam-boat  wharf,  so  that  it  would  be  100  feet  wide 
Ml  9 J  feet  deep,  meau  low  water;  to  remove  a  few  bowlders  at  the 
oath  of  Weir  River,  and  to  remove  the  ledge  near  the  wharf. 
The  total  appropriations  and  allotments  for  this  work  to  date  have 
bn  $11,750. 

The  total  expenditures  to  June  30,  1888,  were  $11,750. 
No  operatious  were  in  progress  during  the  fiscal  year,  and  the  condi- 
m  of  the  improvement  June  30,  1S88,  was  as  follows:  The  projected 
nnnel  had  been  completed  by  the  removal  of  41,922  cubic  yards  of 
itni  ial  dredged,  and  54  cubic  yards  of  ledge  blasted,  during  the  years 
*1-1883.  The  improvement  meets  the  present  demands  of  commerce, 
no  further  appropriation  is  required  at  this  time. 


„ 


V.— CHANNEL  BETWEEN  NIX'S  MATE  AND  LONG  ISLAND. 


s  is  a  channel  through  the  bar  which  extends  from  the  north  head 
lLoug  Island  to  Nix's  Mate  Shoal.  Previous  to  the  improvement 
ire  was  4\  feet  depth  of  water  on  the  bar  at  mean  low  tide.  The 
jject  for  the  improvement  was  adopted  in  1883.  It  was  to  dredge  a 
tauel  200  feet  wide,  12  feet  deep  at  mean  low  water,  and  about  550 
I  long.    In  1887  it  was  recommended  that  the  axis  of  the  cut  be 
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shifted  30®  to  the  westward,  and  that  it  be  widened  to  300  feet,  15  fe 
deep  at  mean  low  water. 

The  original  project  was  estimated  to  cost  89,000.  The  project 
1887  was  estimated  to  cost  $25,000. 

No  specific  appropriation  has  been  made  for  this  work. 

The  expenditures  on  it  to  June  30,  1883,  from  the  appropriation  i 
the  improvement  of  Boston  Haruor,  have  been  for  dredging  $9,531.'; 

No  operations  were  in  progress  during  the  fiscal  year,  and  the  com 
tion  of  the  improvement  June 30,  1888,  was  as  follows: 

The  original  project  had  been  completed  by  the  removal  of  19,81' 
cubic  yards  of  material  during  the  fiscal  year  1884. 

The  latest  survey  shows  that  this  channel  has  retained  its  full  vie 
aud  deepened  throughout  1  foot  approximately. 

The  channel  has  been  of  the  greatest  service  to  the  vessels  and  ho 
which  ply  to  the  wharves  of  the  lower  harbor,  and  has  conferred  a  gr 
benefit  Upon  commerce  by  diminishing  the  number  of  passages  of  j 
dium  craft  through  the  u  Narrows,"  where  the  channel  is  narrow  j 
overburdened  aud  the  currents  transverse  and  irregular.  These 
vantages  will  be  largely  increased  so  soon  as  the  modified  project* 
18S7  shall  have  been  completed,  and  an  appropriation  or  allotiuen  . 
recommeuded  for  this  purpose. 

VI.— BBOAD  SOUND. 

An  obstruction  called  Barrel  Rock,  lying  on  the  north  side  ojp 
Broad  Sound  Channel,  was  removed  in  1SG9.    It  contained  116 
yards. 

The  balance  available  July  1,  1888,  68,207.75,  will  be  expended 
moving  the  group  of  three  ledges  which  obstruct  the  main  ship  cl 
at  the  eastern  end  of  the  Lower  Middle  Bar.    No  appropriatk 
made  for  this  harbor  for  the  fiscal  year  ending  June  30,  li 
river  and  harbor  bill  for  the  fiscal  year  ending  June  30,  1880, 
at  item  for  Boston  Harbor  of  $123,000.    Should  this  sum  be  ap| 
ated  by  the  Fiftieth  Congress,  first  session,  it  will  bo  mainly 
towards  widening  the  channel  at  the  Upper  Middle  Bar,  and  t< 
extending  aud  repairing  sea-walls,  and  by  so  much  will  redi 
amount,  §449,000,  estimated  in  this  report  as  required  for  the  fiscl 
ending  June  30,  1889. 

RECAPITULATION  OF  APPROPRIATIONS  RECOMMENCED^ 

The  amount  recommended  for  expenditure  for  improvement 3.5 
ton  Harbor,  Mass.,  during  the  fiscal  year  ending  June  30,  1 
follows: 

Extension  of  sea-water  at  George's  Island  

Extension  of  sea-wall  at  Gallop's  Island  

Extension,  cte.,  of  sea-wall  at  Long  Island  V*R* 

Sea-walls  at  South  aud  East  Bluffs  of  Governor's  Island  J 

Widening  Main  Ship-Channel  at  the  "  Upper  Middle"  

Completing  Fort  Point  Channel  ; 

Widening  and  deepening  Nix's  Mate  Channel  , 

Survey  of  Main  Ship-Channel  east  of  Long  Island  Head  

Total  j 

Tho  several  works  completed  and  projected  for  improvement  of  this  lr/*«4 
located  in  the  collection  district  of  Boston  and  Charlestown,  Mass.  Boston 
of entry. 
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The  accompanying  commercial  statistics  for  the  fiscal  year  ending 
Juue30, 18SS,  have  been  furnished  by  the  collector  of  customs  at  Bos- 
ton,  Mass. 

Money  statement 

July  1,  1887,  amount  available   $34,712.42 

July  1,  1688,  amount  expended  duriug  fiscal  year,  exclusive 

of  liabilities  outstanding  July  1,  1867   $23,306.04 

July  1,  1*88,  outstanding  liabilities   1, 587.  12 

July  1,1688,  amount  covered  by  existing  contracts   6,600.00 

  31,583.11 

July  1, 1888,  balance  available   3, 129. 2(3 

Aaoout  appropriated  by  act  of  August  11,  1888    125, 000.  09 

Amount  available  for  fiscal  ye*  •  ending  June  30,  1889   128,  1*29.2(3 

(Amount  (estimated)  required  for  completion  of  existing  project  325,000.09 

(Amount-that  can  be  profitably  expended  iu  fiscal  year  ending  June  30, 1890  325, 000. 09 
Submitted  incompliance  with  requirements  of  sectious  2  of  river  and 
harbor  acts  of  1866  aud  1867, 


Abstract  of  proposals  for  the  removal  of  rock  from  the  main  ship  channel,  Boston  Harbor^ 
Massachusetts,  opened  May  12,         by  Lieut.  Col.  G.  L.  Gillenpie,  Corps  of  Engineer*. 


- 


Names  of  bidder*.. 


_  i  • 

Gwce  W.  Townscnd  

2  Thomas  A.  Rowe   

3  W.  D.  Duncan  ie.  Nickersou.  N.  E.  Gordon 
«  Hiram  W.  Phillips  

i  Symonda  


Price  bid 
p<-r  cubic 
yard,  meas- 
ured in 
situ. 


$22  00 

2.1.  75 

:ts.oo 

50.00 
J5.50 


Lowest  bid. 


The  contract  was  awarded  to  Mr.  George  W.  Towusend,  with  the  approval  of  the 
-hitf  of  Eugiueeis. 


"ramd'ton  of  commerce  and  navigation  at  the  port  of  Boston  during  the  fiscal  year  tndinf 

June  30.  1688. 

importations: 

Merchandise   $63, 897, 778 

Coin  and  bullion   $47, 37.» 

domestic  exportations: 

Merchandise   $55,515, 863 

•in  and  bullion   none. 

•«jgu  exportations  (returned  exports) : 

Merchandise   $974,729 

Coin  and  bullion   none. 

•i»ls  entered  from  foreign  porta : 

Number   2,  467 

Tonnage   1,321,167 

Ms  cleared  for  foreign  ports: 

foaber   2,379 

Tonnage    1,099.899 

customs  collections  from  all  sources   $21, 396, 776. 15 
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B  8. 

IMPROVEMENT  OF  MALDEN  RIVER,  MASSACHUSETTS. 

Maiden  River  is  tributary  to  Mystic  River,  into  which  it  emptiest 
miles  from  tbe  mouth,  at  the  navy-yard  in  Boston  Harbor,  Massa 
chusetts. 

Previous  to  its  improvement  there  was  a  navigable  depth  of  barely " 
feet  at  mean  high  water,  and  the  mean  rise  or  fall  of  the  tide  is  9.8  feel. 

The  object  of  the  improvement  is  to  increase  the  width  and  depth  of 
the  river  channel  from  its  mouth  to  the  second  bridge  in  Maldeu,  a  dis- 
tance of  2  miles. 

The  project  was  originally  proposed  in  1880.  It  was  to  excavates 
channel  100  feet  wide  and  12  feet  deep  at  mean  high  water,  up  to  tin 
second  bridge  in  Maiden,  with  two  eut-ofls,  one  east  of  the  island  near 
the  mouth  of  the  river  and  one  through  the  marsh,  about  one-half  mile 
above. 

The  project  was  modified  in  1882,  when  it  was  proposed  to  maketk 
natural  channel  of  the  river  100  feet  wide,  12  feet  deep  at  mean  h'\^ 
water,  to  the  first  bridge  in  Maiden,  thence  to  the  second  bridge,  Tofetf 
wide,  with  the  same  depth.  The  cost  of  the  original  project  was  est; 
mated  to  be  $40,000. 

The  total  appropriations  for  the  work  to  date  are  $10,000. 

The  total  expenditures  to  June  30,  1S88,  were  $10,000. 

The  condition  of  the  improvement  June  30,  1888,  was  as  follows: 

The  channel  had  a  least  width  of  50  feet  (it  was  70  feet  wide  at  tnrns) 
and  had  a  depth  of  12  feet  at  mean  high  water  from  its  mouth  to  tli< 
first  bridge  in  Maiden,  a  distance  of  1£  miles. 

No  work  was  done  during  the  fiscal  year  ending  June  30,  1888. 

The  improved  channel  is  in  good  order  and  meets  all  the  existing  de- 
mands of  commerce. 

No  appropriation  is  recommended  for  the  year  ending  June  30, 1800 

There  is  no  balauce  available  July  1,  1888. 

Maiden  River  is  in  tbe  collection  district  of  Boston,  Mass.  The  nearest  port  o 
entry  is  Bostou,  Mass.  Tbe  nearest  li^ht-houso  is  Long  Islaud  bead-light  in  Basra 
Harbor,  Massachusetts,  about  7  miles  distant. 

(Commercial  statistics  included  in  Boston  Harbor,  Massachusetts.) 


B  9. 

IMPROVEMENT  OF  H INGHAM  HARBOR,  MASSACHUSETTS. 

Ilingham  liarbor  is  situated  in  the  southern  part  of  Hingham  or  Hi 
Basin,  which  comprises  all  that  part  of  Boston  Lower  Harbor  south 
Nantasket  Roads.  It  is  distant  about  12  miles  from  Bostou  in  a  soul 
easterly  direction. 

The  harbor  covers  an  area  of  1  square  mile,  with  extensive  mud  fi; 
bare  at  low  tide.    The  mean  rise  or  fall  of  the  tide  is  9.4  feet. 

The  channel  leading  to  Uingham  south  of  Kagged  and  Sailor's 
ands  was,  before  improvement,  very  narrow  and  crooked  ami  < 
structed  by  sunken  rocks  and  shoals.    Its  least  width  was  30  feet,  a 
least  depth  4  feet  at  mean  low  water. 

The  object  of  its  improvement  is  to  widen  and  deepen  tbe  natu 
channel  from  deep  water  near  the  head  of  the  harbor  to  the  steauvb 
wharf,  a  distance  of  about  2,500  feet. 
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The  origiual  project  for  improvement  was  submitted  December  23, 
1S74.  It  provided  for  an  improved  cbauuel  on  the  east  side  of  Sailor's 
Island,  past  the  west  side  of  Beacon  to  the  Hinghain  wharf,  100  feet 
wide  and  8  feet  deep  at  mean  low  water,  at  au  estimated  cost  of  $L1,000. 
This  project  was  modified  January  20,  1885,  when  it  was  proposed  to 
deepen  the  improved  channel  to  10  feet  at  mean  low  water,  aud  to  re- 
move a  mid  channel  ledge  lying  between  Chandler's  and  Ragged  islauds, 
measuring  128  cubic  yards,  at  a  total  cost  of  $18,700. 

A  plan  of  the  harbor  is  submitted  herewith.  The  channels  A  D  aud 
B  D  are  described  in  Annual  Report  for  1875. 

The  total  amount  appropriated  co  date  for  this  harbor  is  $10,000. 

The  total  expenditures  to  June  .30,  1888,  were  $10,000. 

By  this  expenditure  up  to  June  30,  1888,  the  original  project  had 
been  completed,  and  the  modified  project  of  1885  had  been  partly  com- 
pleted by  dredging  and  blasting  the  chanuel  10  feet  deep  and  50  feet 
wide  through  the  ledge,  which  extends  for  -SO  feet  in  length  iu  the  im- 
proved chanuel,  about  1,000  feet  northeast  of  the  steam-boat  wharf. 

During  the  fiscal  year  ending  June  30,  1888,  no  active  operations 
were  iu  progress  from  want  of  funds.  The  balance  of  $70.74,  available 
.Inly  1,  1887,  was  expended  for  office  expenses. 

To  complete  the  present  project  will  require  an  appropriation  of 
$1 .1,000. 

The  following  is  a  tabular  statement  of  the  items  included  iu  the  esti- 
mate for  $13,000. 

Removal  of  12S  cubic  yards  from  ledge  between  Ragged  aud  Chandler's 
is!aud«,  at  $>5  1   $3,200 

Removal  of  200  cubic  yards  from  ledge  opposite  Sauiuel  Burr's,  at  $&>   5, 000 

I>redgiug  20,000  cubic  yards  of  material  from  the  beud  near  Samuel  Burr's  to 
the  steam-boat  wharf  at  Hingham,  to  givo  a  chanuel  100  feet  wide  and  10 
feet  deep  at  mean  low  water,  at  20  cents  ^   4, 000 

i-utingeucies   fc00 

Total   13,000 

No  appropriation  was  made  for  the  fiscal  year  euding  June  30,  1888. 
The  river  and  harbor  bill  for  the  fiscal  year  euding  June  30,  1880,  con- 
tains an  item  of  $5,000  for  continuity  this  improvement,  and  if  appro- 
priated this  sum  will  be  applied  in  widening  and  deepening  the  chan- 
nel near  Samuel  Burr's. 

This  work  done,  there  will  be  still  required  the  sum  of  $8,000  to  com- 
plete the  project.  A  recommendation  for  au  appropriation  of  $8,000  is 
wade  for  the  fiscal  year  ending  June  30,  1890. 

The  benefit  to  be  expected  from  the  completion  of  this  improvement 
is  a  more  convenient  and  safe  navigation  of  the  improved  channel. 

Hingham  Harbor  is  in  the  collection  district  of  Boston,  Mass.  The  nearest  light- 
en*? is  the  Narrows  light  on  the  Main  Ship-channel  in  Boston  Harbor,  distant  about 

Smiles. 

(Commercial  statistics  included  in  Boston  Ilarbor.); 

Moticy  statement 

Jcly  1,  1£*7,  amount  available   $70.74 

Jtly  1,  138^,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
•  .'.itstandiug  July  1, 1887   7G.74 

Amount  appropriated  by  act  of  August  11,  1868   &,  000.  00 

f  Amount  (estimated)  required  for  completion  of  existing  project   8,000.00 

;  Amount  thatcan  be  profitably  expended  in  liscal  year  ending  J  nue  30,  Itj'JQ  b.  000.00 
{Submitted  iu  compliance  with  requirements  of  sections 2  of  river  aud 
\    harbor  acts  of  im>  and  1-07. 
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B.  10. 

IMPROVEMENT  OF  SCITUATE  HARBOR,  MASSACHUSETTS. 

Scituate  Harbor  is  on  the  west  shore  of  Massachusetts  Bay,  14  miles 
from  either  Boston  or  Plymouth  light-houses,  aud  just  southwest  of  the 
direct  sailing  course  of  all  ocean-going  vessels  enteriug  Boston  Harbor. 

Before  improvement  the  harbor  had  a  low-water  area  of  57  acres  ap- 
proximately,  more  than  G  acres  of  which  had  a  depth  of  at  least  3  feet 
at  meau  low  water.  It  was  entirely  open  to  the  action  of  easterly 
winds,  and  the  entrance  was  obstructed  by  many  detached  bowlders. 
The  depth  on  the  bar  was  about  2£  feet  at  meail  low  water,  and  tbe 
mean  rise  or  fall  of  the  tide  is  8-^  feet. 

A  plan  of  the  harbor,  showing  the  proposed  improvement,  was  pub 
lished  in  the  Annual  Report  of  the  Chief  of  Engineers  for  1881,  Part  1, 
page  522. 

The  object  of  the  improvement  is  to  create  a  harbor  of  refuge  for  ves- 
sels bound  to  Boston  that  are  too  far  south  of  their  true  course  to  clear 
the  dangerous  ledges  near  Minot's  light-house. 

The  project  for  the  improvement  adopted  in  18S1  is  to  build  two  rub- 
ble-stono  jetties  converging  towards  each  other  from  opposite  banks, 
and  to  dredge  an  anchorage  basin  with  channels  connecting  with  the 
sea  and  the  town  wharves.  The  north  jetty  from  Cedar  Point  to  be 
800  feet  long,  and  the  south  jetty  from  the  point  of  the  k<  First  Cliff  *?  to 
be  730  feet  long. 

Both  jetties  are  to  be  20  feet  wide  on  top,  and  4  feet  above  mean  high 
water,  except  at  their  outer  ends,. which  are  to  be  built  G  feet  higher  to 
serve  as  sites  for  entrance  beacons. 

The  anchorage  basin  to  bo  30  acres  in  area,  approximately.  The  en 
trance  channel  to  be  2,700  feet  in  length,  and  300  feet  average  width. 
The  estimated  amount  of  dredging  (including  the  entrance  channel) 
was  500,000  cubic  yards,  to  give  a  depth  of  15  feet  at  mean  low  water  in 
the  entrance  channel;  12  to  15  feet  between  the  jetties  ;  12  feet  iiime 
diately  in  rear  of  the  south  jetty,  aud  10  feet  for  the  anchorage  ba- 
sin. The  estimated  cost  of  the  jetties  was  $100,000,  and  of  the  dredging 
$190,001),  a  total  of  8290,000.  The  total  amount  appropriated  for  this 
work  to  date  is  $47,500. 

The  amount  expended  to  June  30,  1888,  was  $17,500. 

By  t liis  expenditure  the  north  jetty  had  been  essentially  completed  ; 
it  was  720  feet  long,  of  full  width  and  height.  The  entrance  channel 
was  made  100  feet  wide,  1,000  feet  long,  and  5  feet  deep  at  mean  low 
water.  The  anchorage  basin  was  made.  400  by  350  feet  in  area,  7  feet 
deep.   Nothiug  had  been  done  on  the  south  jetty. 

A  portion  of  the  beach  between  Cedar  Point  and  the  mainland  bad 
been  protected  by  a  brush  and  stone  bulkhead  450  feet  long,  in  front 
of  which  was  a  stone  apron  10  feet  wide  and  385  feet  long,  and  all  known 
bowlders  obstructing  the  entrance  had  been  removed. 

No  operations  were  in  progress  during  the  year  ending  June  30, 1SSS. 
from  want  of  funds. 

No  appropriation  was  made  for  the  fiscal  year  ending  Juue  30,  188S. 
The  river  and  harbor  bill  for  the  fiscal  year  ending  June  30,  1889,  con- 
tains an  item  of  85,000  for  continuing  this  improvement.  If  this  amount 
should  be  appropriated  at  the  present  session  of  Congress,  it  might  be 
judiciously  applied  toward  opening  a  channel  25  feet  wide  and  3  feet 
deep,  to  connect  the  basin  with  the  town  wharf.  On  the  completion  of 
this  work  the  amount  required  to  complete  the  project  will  be  $237,500. 
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Of  this  amount  $30,000  could  be  profitably  ex|>ended  daring  the  fiscal 
year  ending  Jane  30,  1S90,  and,  if  appropriated  could  be  judiciously  ex- 
pended as  follows : 

Build  south  jetty  400  feet  Ion-.  10,0u0  tons  rubble-stone  at  $"2.15   $-21,?0l> 

Enlarge  anchorage  basin  to  lour  acres,  10  feet  deep,  aud  the  channel  to  the 
town  wharf  to  loO  feet  wide,  with  same  depth ;  70,000  cubic  yards  dredging 

at  33  cents   £1,100 

Contingencies   0,400 

Total   50,000 

Scitnate  is  in  the  collection  district  of  Plymouth,  Mass.  The  nearest  port  of  entry 
is  Plymouth,  Ma».    The  nearest  light-house  is  Minot's  light,  about  o  miles  distant. 

The  accompanying  commercial  statistics  have  been  furnished  by  the 
collector  of  customs  at  Plymouth,  Mass. 

Money  statement. 

July  1,  \~*7t  amount  available   $474.  7i 

Jnly  t,  1&?8,  amount  expended  during  tiscal  year,  exclusive  of  liabilities 
outstanding  July  1,  1?»7    474.72 

Amount  appropriated  by  act  of  August  11,  ISr?   5,000.00 

[Amount  (estimated)  required  for  completion  of  existing  project  237,  rioo.  OO 

;  Amount  that  can  be  profitably  expended  in  tiscal  year  ending  June  30,  l-iH»   50,000.  00> 
j  Submitted  in  compliance  with  requirements  of  sections  2  of  river  aud 
I    harbor  acts  of  l*6o  aud  1^7. 


COMMERCIAL  .STATISTICS. 

Commercial  statistics  for  the  Ji*cnl  ytar  ending  June  30,  Its??. 


Foreign  arrivals  (74  tons)   1 

Domestic  arrivals   12 

 13 

Foreign  clearances   1 

Domestic  clearances   IjJ 

 13 

Four  cargoes  of  coal  tons..  GS0 

Fight  cargoes  of  lumber  feet..  Co0,  0H0 


In  addition  to  the  above  a  number  of  small  boats  are  principally  engaged  in  gath- 
ering moss. 


B  ii. 

IMPROVEMENT  OF  PLYMOUTH  HARBOK,  MASSACHUSETTS. 

Plymouth  Harbor  is  situated  30  miles  south  of  Boston.  Its  outer 
anchorage,  the  44  Cow- Yard,"  is  common  to  Plymouth,  Kingston,  and 
Doxbury,  and  is  the  only  refuge,  for  sea  going  vessels  from  northeast- 
erly gales  when  caught  between  Boston  and  Broviucetown,  a  distance 
of  about  75  miles,  following  the  coast-line.  The  entrance  to  this  outer 
anchorage  is  direct,  unobstructed,  of  ample  width,  and  sufficiently  deep 
for  the  wants  of  commerce.  The  anchorage  is  capacious,  and  has  good 
-holding  ground,"  but  the  extensive  tidal  basius  inside  of  it  give  rise 
to  strong  variable  currents  across  it. 

The  inner  or  harbor  proper  is  formed  by  Loug  Beach,  a  narrow  low 
sand-spit  3  miles  long,  which  runs  generally  parallel  to  the  mainland 
and  about  a  mile  from  it. 

The  harbor  contains  2,000  acres,  almost  all  of  which  is  dry  at  low  tide. 
A  few  narrow,  crooked,  shallow  channels  traverse  these  flats.  These 
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channels  join  about  the  center  of  tbe  harbor,  opposite  the  town  wba 
and  form  tbe  main  ship-channel,  150  feet  wide  approximately  an 
feet  deep  at  mean  low  water,  which  runs  directly  behind  the  north 
half  of  Long  Beach  to  the  outer  anchorage. 

The  maintenance  of  this  inner  harbor  and  channel  depends  on 
preservation  of  Long  Beach. 

Before  improvement  about  6  inches  depth  only  of  water  could  be 
ried  to  the  town  wharves  at  low  tide. 

Previous  to  1875  the  project  was  a  general  one,  and  had  for  its  ot 
the  preservation  only  of  Long  Beach.  From  the  nature  of  tbe  wort 
can  at  no  time  be  considered  completed,  and  small  annual  approp 
tious  are  necessary  to  repair  any  damage  done  by  storms.  The  van 
devices  employed  for  this  purpose  are  described  in  the  Annual  Re 
of  the  Chief  of  Engineers  for  1877,  all  of  which  have  been  remar 
successful. 

The  project  for  the  improvement  of  the  harbor  was  first  adopt 
1S75.    It  provided  for  dredging  a  channel  from  the  town  wbarv 
the  main  ship-channel,  2,280  feet  long,  100  feet  wide,  aud  0  feet 
at  mean  low  water.   This  project  was  modified  in  1877  so  as  to  in 
the  dredging  of  a  basin  800  feet  long,  150  feet  wide,  and  8  feet 
directly  in  front  of  the  town  wharves. 

In  1884  and  1885  it  was  proposed  to  deepen  the  improved  chanu 
basin  to  0  feet  at  mean  low  water,  and  to  make  their  approaches 
easy. 

The  modified  project  of  18S4  required  the  excavation  of  81,000 
yards  (scow  measurement),  aud  was  originally  estimated  to  cost  $2 

This  estimate  was  revised  in  1885,  in  accordance  with  the  low  \ 
then  current  for  dredging,  and  the  cost  was  then  estimated  to  be  823 
From  1860  to  date  the  amount  appropriated  for  this  improvement 
$114,800,  of  which  there  had  been  expended  to  June  30,  1888  : 


For  beach  protection   $72 

For  dredging,  etc   42, 


During  the  fiscal  year  ending  June  30,  1888,8,312  cubic  ya 
material  were  removed  from  the  improved  channel  and  basin  un( 
contract  with  the  New  England  Dredging  Company,  dated  Octobe 
1880.  This  contract  was  satisfactorily  completed  in  July,  1887, 
total  of  23,124  cubic  yards  were  dredged  at  a  contract  price  of  24 
per  yard.  A  small  bowlder  developed  by  the  dredging  was  remove 
hired  labor  in  August,  1887. 

During  the  latter  part  of  the  fiscal  year  a  survey  of  the  dredged 
and  channel  was  made,  aud  liDes  of  soundings  were  also  run  ore 
main  ship-channel  to  its  junction  with  the  outer  anchorage.  Thit 
vey  shows  that  the  basin  and  improved  channel  have  not  deterioi 
since  dredging  was  suspended  in  July,  1887,  though  it  is  noticed  tin 
tensive  changes  have  taken  place  in  the  shoals  surrounding  the 
ship-channel,  especially  between  Plymouth  Beacon  and  Duxbury 
Light,  since  the  survey  of  1870.  The  channel  is,  however,  esseu 
uninjured,  and  at  least  9  feet  depth  at  low  water  cau  be  carried  t 
towu  wharves.  A  chart  showing  the  results  of  the  survey  accoui 
this  report. 

The  condition  of  the  improvement  on  June  30,  1888,  is  as  foil 
The  improved  channel  was  115  feet  in  width,  9  feet  in  depth  for  If 
of  its  width  nearest  the  town  wharves,  and  tho  remainder  avera 
feet  depth,    Long  Beach  was  in  good  order  throughout  and  the  w 
of  preservation  ou  it  required  no  repairs  or  extensions. 
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No  appropriation  was  made  for  the  fiscal  year  ending  June  30,  1SS8. 
The  river  and  harbor  bill  (not  yet  passed)  tor  the  fiscal  year  ending 
June  1*81),  contains  an  item  of  $j,000  for  continuing  the  improve- 
ment, and  if  this  sum  should  be  appropriated  it  will  be  applied  towards 
completing  the  project  by  wideniug  ami  deepening  the  basin.  This  work 
done,  there  will  still  be  required  the  sum  of  $9,500  to  complete  the  pro- 
ject. Au  appropriation  of  $0,500  is  recommended  for  continuing  the  im- 
provement for  the  fiscal  year  ending  Juno  30,  1800. 

The  prospective  benefits  to  commerce  are  increased  facilities  and  safety 
in  navigating  the  improved  channel. 

Plymouth  Harbor  is  located  in  the  collection  district  of  Plymouth,  Mass.,  of  which 
Plymouth  is  the  port  of  entry.  Tho  nearest  light-houses  are  tbe  Plymouth  ^Gurnet) 
lights,  about  5  miles  from  Plymouth,  aud  Duxbury  Pier  Light,  about  S  miles  distant. 

• 

The  accompanying  commercial  statistics  for  the  fiscal  year  ending 
Jane  30,  1S88,  have  been  furnished  by  the  collector  of,  customs  at  Ply- 


mouth, Mass. 

Money  xtatemenL 

July  1,  16^7,  amount  available   $2,957.39 

July  1,          amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,  1**7   2, 957,  "9 


Atuonnt  appropriated  by  act  of  August  11,  l:--^   G,  000. 00 


r  Amount  (estimated)  required  for  completion  of  existing  project   9, 500, 00 

J  Amount  that  can  bo  prolitably  expended  in  tiscal  year  ending  Juuo  30, 1690     9,500.  00 
j  Submitted  in  compliance  with  requirements  of  sections  2  of  river  aud 
I   harbor  acts  of  Icon  aud  1837. 


COMMERCIAL  STATISTICS. 
Commercial  statistics  for  the  fiscal  year  ending  June  30, 

Berenoe  collected  during  tho  fiscal  yearcuding  June  30,  1S-S3   $91,919.9? 

Derived  from  iho  following  sources,  namely  : 


Duties  on  imports  from  hemp   42,205.  4  J 

Duties  on  imports  from  sisal-grass   13, 504.  50 

Duties  on  imports  from  rivet-wire  reds   18,711.6(1 

Duties  on  imports  from  wool   10,710. £0 

Duties  on  imports  from  bar  iron   7,745. r-4 

Duties  on  imports  from  steel  bars   3, 944. 70 

Duties  on  imports  from  salt  aud  lumber   9o.  to 


Total   91,919.97 


Shipping. 


Foreign  enlranres. 
Foreign  clearance* 


Tonnage. 


1,327 
1.C48 


Coastwise  entrances  were  114  in  number,  namely: 

>  cargoes  of  coal  tons..       27, 300 

argoes  of  lumber  :  feet..  2,700,000 


it; 


•'cargoes  of  granite  tous.. 

-cargoes  of  cement  and  lime  do... 

-  <  argoes  of  brick  do.. . 

-  rarg«M  »  of  hay  do... 

1  •  .u go  of  tar  bbls.. 

Tho  islxtve  it«'ms  do  not  include  ordinary  packet  running,  aud  in  addition  thereto  a 
tesincr  runs  regularly  duriug  the  summer  mouths. 


300 
600 
240 
120 
1, 775 
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B  12. 

IMPROVEMENT  OF  PROVINCETOWN  IIARQOR,  MASSACHUSETTS. 

Frovincetown  Flarbor  is  situated  at  tlio  extremity  of  Cape  Cod,  about 
40  miles  southeast  from  Boston  Light  It  is  one  of  the  most  valuable 
harbors  of  refuge  on  the  Atlantic  coast.  The  eutire  commerce  of  Xe* 
England  and  a  very  large  local  fishing  interest  are  directly  benefited 
by  its  maintenance,  which  depends  entirely  on  the  preservation  of  tb< 
sandy  beaches  which  inclose  it. 

Since  182(3  the  project  has  been  a  general  one,  and  provides  for  the 
preservation of  the  harbor  by  building  dikes,  bulkheads,  and  sand-catches, 
and  extensive  planting  of  beach  grass,  to  repair  or  prevent  storm  dam 
ages  to  the  beaches.  From  the  nature  of  the  work  it  can  at  do  time  be 
considered  completed.  A  full  history  of  these  improvements  will  be 
found  in  the  Annual  Reports  of  the  Chief  of  Engineers  for  the  years 
1S7G,  1879,  and  188G.  A  special  dike  across  House  Point  Island  Flat-, 
to  be  built  contingently,  was  recommended  in  the  Annual  Report  for 
1SSG. 

A  plan  of  the  harbor  was  published  in  the  Annual  Report  of  tlie 
•Chief  of  Engineers  for  1880. 

The  total  appropriations  or  allotments  for  this  work  up  to  date  have 
been  $139,478.44. 

The  amount  expended  up  to  June  30,  1SS8,  was  $139,323.09. 

The  condition  of  the  improvement  June  30,  1888,  was  as  follows: 

Long  Point. — This  long,  narrow,  low  point  forms  the  southeastern 
limit  of  the  harbor.  It  had  been  protected  on  the  east  or  outside  bj 
bulkheads,  groins,  and  aprons  built  of  rubble-stone.  These  were  all 
generally  in  good  order,  except  that  GOO  tons  of  additional  large  stow 
were  required  to  level  up  the  bulkhead  near  the  northern  end  ;  aud  it 
required  to  be  repaired  and  backed  with  brush  and  small  stone  to  pre- 
vent the  sea  making  through  it  to  the  injury  of  the  beach  behind  ir 
For  this  purpose  an  appropriation  is  recommended.  At  the  narrowest 
part  of  the  point,  3,000  feet  west  of  Wood  Eud  Light,  a  gap  in  the  beach 
had  been  worn  by  the  portage  of  fishermen's  boats,  etc. 

This  was  closed  during  the  fiscal  year  by  wood  aud  brush  sand-catches 
with  five  jetties,  aggregating  232  feet  in  length,  and  5  acres  of  beach 
grass  were  planted  on  the  inside  opposite  this  gap. 

Abel  II ill  Dike. — This  dike  was  built  to  prevent  the  rush  of  water 
from  Lancy's  Harbor  over  House  Point  Island  Flats  into  the  main  har- 
bor. 

The  rapid  wearing  away  of  the  southern  sand-spit  that  forms  lancf* 
Harbor  had  threatened  to  make  a  breach  through  the  beach  south  of  tbe 
dike.  To  guard  against  this,  brush  and  wooden  sand-catches  had  heeii 
built  on  the  outer  beach  opposite  the  west  end  of  the  dike.  These  saud- 
catches  were  repaired  and  extended  during  the  fiscal  year  by  building 
an  additional  length  of  feet. 

House  Point  Island  Flats."—  These  flats  remaiued  essentially  unaltered 
from  the  condition  shown  by  the  last  survey  aud  stated  in  last  annual 
report.  It  still  appears  unnecessary  to  commence  the  dike  projected  to 
be  built  across  these  llats. 

Peach  Point,  High  Head  Bike,  and  Cove  Section.— These  works  were 
-all  in  good  order,  aud  have  required  no  extensions  or  repairs  during  the 
year. 

At  the  date  of  this  report  the  several  works  of  preservation  are  in 
good  order,  and  serve  the  purpose  for  which  they  were  built. 
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No  appropriation  was  made  for  the  fiscal  .year  ending  Juue  30,  1888, 
Nit*  river  ami  harbor  bill  now  pending,  lor  the  tiscal  year  ending  June 
A),  1889,  contaius  au  item  of  $7,000  for  improving  Proviucetowu  Ii.ir- 
x>r,  and  if  this  sum  should  be  appropriated,  it  will  be  applied  in  level- 
n£  up  and  baekiug  the  Long  Poiut  Breakwater,  and  in  repairing prob- 
ible  storm  damages  to  other  points  of  the  covering  beaches.  This  work 
•ompleted,  an  appropriation  of  8~;o00  is  recommended  for  the  fiscal  year 
aiding  June  30,  1890,  fur  application  towards  the  repair  of  probable 
>torni  damages  to  the  beaches. 

The  prospective  benefit  to  commerce  is  the  preservation  of  an  impor- 
aiit  harbor  ot  refuge. 

i'rovincotowu  is  a  port  of  entry  in  the  collection  district  of  Barnstable,  Mass.  The 
■  .!•  >•  light-houses  are  \V  L  End  Mid  Loug  Point  Ughti. 

The  accompanying  commercial  statistics  have  been  furnished  by  the 
leputy  collector  at  the  port  of  Proviucetowu,  Mass. 

Money  statement. 

Wj  1,  1-"S7,  amount  available   $J,  144. 01 

'oly  1,  1 -!"•■?,  amount  expended  during  tiscal  vear.  exclusive  of  liabilities 

outstanding  July  1,  I>s37   1.993.G9 

uly  1,  1888,  balance  available   150. 35 

kmoaut  appropriated  by  act  of  August  11,  lisd   7,000.00 

iciouut  available  for  fiscal  year  ending  June  30,  1539   7, 150. 35 

Amount  (estimated)  required  for  completion  of  existing  project   2,  G00. 00 

Amonut  that  can  be  profitably  expended  iu  fiscal  yeareudiug  Juue:i0,  HO)     )£,  500. 00 
Submitted  iu  compliance  with  requirements  of  sections  M  of  river  and 
L  harbor  acts  of  l-so<3  and  1n]7. 

COMMERCIAL  STATISTICS. 
Commercial  stati*tics  for  the  fiwal  year  ending  June  30,  Hsd. 


jnfceollect**<l  for  import*  $210.  CS 

moant  colUsMe*!  for  tonua<r«  tax   B4.C4 

mount  collected  lor  immigrant  luud   30.  50 

The  total  number  of  vessels  which  have  entered  the  harborat  Provincetown,  Mass., 
•r  shelter  and  other  purposes  during  the  tiscal  year  ending  June  30,  1*8?,  is  five 
lousand  ;  estimated  value,  at  the  rate  of  $10,000  each,  $50,000,000. 


B  13. 

BELIMINARY  EXAMINATION  OF  MANCHESTER  HARBOR.  MASSACHUSETTS. 

United  States  Engineer  Office, 

Boston,  Mas*.,  Norcmber  20,  1SSG. 

GENERAL:  In  compliance  with  instructions  eontaiued  iu  your  letter 
September  27,  18S(i,  I  have  the  honor  to  submit  the  report  of  a  pre- 
mium?' examination  of  Manchester  Harbor,  Massachusetts,  provided 
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Tor  in  the  river  and  harbor  act  approved  August  5,  1SS6.  Manches:e 
Harbor  is  situated  on  the  eastern  shore  of  Massachusetts,  upon  Mass.i 
chusetts  Bay,  Similes  northeastward  of  the  entrance  to  Salem  Hark)! 
At  the  entrance  there  is  a  small  shelteied  roadstead,  containing  30 
acres  or  more,  with  5  fathoms  water,  formed  by  .Great  Misery  Islan 
House  Island,  aud  the  mainland  terminating  in  Gale's  Point,  which  i 
much  used  by  fishing- vessels  during  northeasterly,  easterly,  ami  soutl 
eil.v  storms.  The  entrance  is  marked  by  a  light  house  on  Baker's  Is 
and,  and  the  chauuels  east  and  west  of  Great  Misery  Islaud  are  buoy* 
by  the  Light-House  Department.  The  roadstead  shoals  gradually  t( 
wards  the  entrance  to  Manchester  Harbor,  aud  opposite  Glass  Head:  a 
the  immediate  entrance  the  depth  is  3  feet  mean  low  water.  At  a  di: 
tance  of  2,500  feet  farther  inland,  at  tho  Narrovrs,  the  width  of  the  vj 
ter-way  is  contracted  to  less  than  1,000  feetj  and  the  depth  reduced  t 
1  foot,  approximately,  mean  low  water.  Thence  to  the  wharves  at  tb 
upper  end  of  the  bay,  where  the  town  of  Manchester  is  located,  is  pro* 
tically  no  water  at  low  stage.  The  bed  of  the  harbor  is  composed  1 
loam  and  sand,  with  a  few  bowlders  visible  close  inshore.  At  a  coi 
ference  which  I  had  with  the  selectmen  of  the  town  on  November  1< 
18S0,  I  was  informed  that  the  Government  expended  about  85,000  thirt 
years  ago  in  blasting  and  removing  rocks  alongside  the  channel  at  tL 
Narrows.  The  printed  records  contain  no  statement  of  such  appro})! 
ation  or  improvement.  I  have  not  been  able  to  learn  that  it  was  a 
improvement  by  the  State  or  by  private  individuals. 

The  harbor  is  divided  iuto  the  upper  and  lower  harbor  by  the  cot 
traction  at  the  Narrows,  and  the  distance  from  the  3-foot  curve  at  tt 
entrance  to  the  town  wharves  is  1  mile.  No  hydrographic  survey  of  til 
harbor  has  ever  been  made,  but  the  citizens  claim  that  there  was  !<• 
merly  a  depth  of  3  feet  mean  low  water  into  the  upper  harbor,  i; 
that  the  decline  in  shipping  aud  the  present  disuse  of  the  harbor  .. 
due  to  the  decline  in  the  navigable  depths,  which  are  now  such  ns\ 
practically  close  the  harbor  at  low  tide. 

The  improvement  desired  is  the  restoration  of  the  channel  to  its  kj 
mer  depth  of  3  to  4  feet  mean  low  water.    This  will  require  the  diet 
iug  of  a  channel  5,000  feet  long,  00  feet  wide,  and  2}  to  3  feet  deep,  wil 
an  estimated  excavation  of  100,00'J  cubic  yards  of  material. 

The  inclosed  paper  prepared  by  the  selectmen  of  Manchester  gives  j 
exhibit  of  the  interest  represented  in  the  harbor  and  the  country  a 
jacent.  The  sheltered  roadstead  at  the  entrance,  the  facility  with  w  h  i 
it  maybe  entered  from  the  main  ship  channel  leading  to  Salem  Harl»v 
and  the  additional  shelter  which  may  be  gained  by  excavating  a  chain 
into  Manchester  Harbor,  make  this  an  important  harbor  of  the  till 
class. 

The  citizens  are  fully  justified  in  asking  relief  from  the  Governing: 
It  will  be  practicable  at  small  cost  to  open  a  narrow  channel  to  the  lov 
wharves  for  the  use  of  vessels  in  transporting" at  reduced  rates  to  t 
town  and  adjacent  country  those  supplies  now  carried  by  rail,  whi 
most  generally  enter  into  home  consumption,  such  as  coal,  lumber,  pr< 
nets  of  iron  and  mercantile  articles. 

The  harbor  is  worthy  of  improvement,  and  I  respectfully  recomnie 
an  allotment  of  $1,000  for  making  a  complete  hydrographic  survey 
the  harbor  from  the  G  foot  curve  of  the  roadstead  to  the  lower  wharv 
Very  respectfully,  your  obedient  servant, 

G.  L.  Gillespie, 
Lieut.  Col.  of  Engineers 

The  Chief  of  Engineers,  U.  S.  A. 
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UUNICATIOX  FROM  THE  SELECTMEN,  MERCHANTS,  ETC.,  OF  MANCHESTER,  MASSA- 
CHUSETTS. 

Manchester,  November  17,  1886. 

iar  Sir:  We,  the  undersigned  selectmen,  merchants,  and  residents  of  the  town 
auchester,  Essex  County,  Mass.,  respectfully  submit  that  the  improvement  of  our 
>or  is  necessary  and  expedient  for  the  following  reasons,  among  others,  viz: 
)  That  our  commercial  and  manufacturing  interests  have  been  injured  by  the 
inal  filling  up  of  our  harbor.  There  was  formerly  a  good  channel,  which  has  been 
r acted  by  the  accumulations  of  years.  Within  twenty-five  years  vessels  loaded 
i  coal  and  drawing  11  feet  of  water  conld  enter  the  harbor  and  nnload.  At  the 
cut  time  it  is  necessary  to  bring  the  coal  to  Salem  by  vessel  and  from  there  it 
t  be  brought  down  by  rail  9  miles  and  carted  to  mill?,  thus  making  an  extra  cost 
ran  sport  at  ion,  to  be  borne  by  the  consumers. 

tie  consumption  of  coal  has  increased  within  the  past  twelve  years  from  800  to 

0  tons,  and  a  continued  increase  is  anticipated.  While  this  coal  could  formerly  be 
oaded  at  the  dock,  it  is  necessary  now  to  bring  it  in  by  lighters  when  it  comes  by 
or  else  by  rail  as  above  stated. 

1  former  years  vessels  ran  between  Manchester  and  Boston,  carrying  our  manu- 
ures  of  furniture,  etc.,  and  briuging  articles  of  home  consumption  in  return. 
-  it  is  necessary  toseud  everything  of  this  kind  by  rail. 

umerly  a  large  part  of  the  hay  produced  here  was  sent  away  to  be  sold.  The 
1  net  of  bay  is  now  greater  than  ever  before,  but  it  is  all  consumed  here,  and  fully 
juch  more  brought  in  from  Maine  and  other  places.  If  the  channel  was  improved 
hay  conld  be  brought  by  coasters  at  less  expense  to  consumers  than  it  is  now 
i^ht  by  rail. 

be  consumption  of  lumber  amounts  to  at  least  1,500,000  feet,  nearly  all  of  which 
it  be  brought  by  rail  or  teamed  iu,  unless  the  channel  is  deepened, 
tie  consumption  of  granite  in  Manchester  since  May,  18:36,  exceeds  600  tons,  nearly 
>f  which  came  from  Rockport,  and,  with  the  exception  of  about  60  tons,  all  was 
nght  by  rail  or  teamed  in  at  much  greater  cost  than  would  be  necessary  if  the 
tb  of  channel  would  allow  it  to  be  brought  by  water. 

bis  is  also  true  as  regards  other  building  material.  The  consumption  of  brick, 
*.  and  cement  has  iucreased  within  a  few  years  at  least  threefold.  This  material 
Id  be  brought  by  water  at  reduced  cost  if  depth  of  channel  would  allow. 
I)  The  business  and  commerce  of  Manchester  would  bo  benefited  by  the  improve- 
it  of  our  harbor.  Notwithstanding  the  injury  caused  by  the  tilling  up  of  the 
uuel  and  harbor,  which  forced  the  fifty  fishing-vessels,  formerly  engaged  in  this 
suit,  to  other  ports  having  a  greater  depth  of  water,  our  town  valuation  has 
wlily  increased  from  $1,746,22*2  in  1877,  to  $4,826,688  in  1886,  and  we  have  reason 
lelieve  will  continue  to  increase,  especially  if  the  harbor  be  improved  and  channel 
ftened. 

Te  believe  that  the  desired  improvement  will  be  of  great  benefit  to  the  neighbor- 
districts  of  Magnolia  and  Beverly  Farms,  as  these  towns  are  obliged  to  draw 
tr  supplies,  to  a  great  extent,  from*  distant  places,  and  depend  for  transportation 

0  a  railroad  corporation  which  can  exact  its  own  terms  for  carrying  goods  and 
ght,  as  it  has  no  competitor  in  the  carrying  trade.  Supplies  could  be  brought  by 
ichester  Harbor  if  improved  and  deepened. 

Dine  years  ago  our  channel  had  at  least  4  feet  of  water  at  low  tide.  Now  there  is 
than  1  foot,  and  we  respectfully  suggest  that  the  channel  be  dredged  to  a  depth 
A  least  5  feet  at  low  water,  and  to  a  width  of  100  feet  clear. 

Tie  rock  known  as  Bow  Bell  presents  a  dangerous  obstacle  to  the  navigation  of 
harbor,  as  it  lies  directly  in  the  channel,  and  we  suggest  that  it  be  removed. 
ft>  also  respectfully  suggest  that  it  would  be  an  advantage  to  the  harbor  if  a  por- 

1  of  the  fiats  be  dredged  ont,  so  that  there  may  be  an  anchorage  for  boats  at  all 
».  These  flats  have  tilled  up  to  a  great  extent  within  a  few  years,  and  the  depth 
he  harbor  gained  by  a  removal  of  part  of  them  would  be  greatly  to  its  benefit. 

F<»  desire  that  the  harbor  be  improved  as  much  as  possible,  and  remain,  sir, 
Yours,  respectfully, 

John  H.  Cheever, 
Henry  T.  Bingham, 
Wm.  A.  Stone, 

Selectmen  of  Manchester. 

T.  Jefferson  Coolidoe.      A.  E.  Low. 

Samuel  Knight.  F.  K.  Hooper. 

Daniel  Leach.  John  Allen. 

John  W.  Carter.  Henry  P.  Kitfield. 

Theo.  W.  Slade.  George  A.  Kitfield. 

C.  H.  Sheldon.  Geo.  C.  Leach. 

:«L  Geo.  L.  Gillespie. 
ENG  88  30 
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SURVEY  OF  MANCHESTER  HARBOR,  MASSACHUSETTS. 


United  States  Engineer  Offic 
Boston ,  Mass.,  November  28 

General:  In  compliance  with  instructions  contained  in  yo 
of  March  16,  1887,  I  have  the  honor  to  transmit  herewith  a 
Mr.  Sophus  Haagensen  on  the  survey  of  Manchester  Harbor, 
chusetts,  made  to  comply  with  provisions  of  river  and  harbor 
proved  August  5,  1886. 

A  tracing  is  also  transmitted  showing  the  limits  of  the  impro 
proposed  for  this  harbor  determined  by  the  survey. 

My  preliminary  report  ou  this  harbor,  dated  November  20, 1 
all  the  material  facts  relating  to  this  harbor  and  the  reasons  w 
fluenced  me  in  recommending  the  survey.  The  only  new  facts  a 
which  have  been  revealed  by  the  accompanying  chart,  which  h 
prepared  from  the  survey. 

The  channel  from  the  roadstead  to  Proctor's  Point  is  every  w 
feet  wide,  with  a  least  depth  of  6J  feet  mean  low  water,  is  unobs 
and  is  adequate  to  the  commercial  necessities  of  the  port.    At  P 
Point  the  first  important  obstruction  is  met  with,  which  consi 
submerged  ledge  of  rock  projecting  westward  from  the  west  side 
tor's  Poiut  aud  extending  well  into  the  deep  water  channel, 
ledge,  called  the  Bow  Bell,  crops  out  on  the  opposite  side  of  t 
nel  a  little  to  the  northward  and  westward  of  the  first  ledge. 
Proctor's  Point  to  the  "Narrows,"  a  distance  of  1,400  feet,  the 
rapidly  shoals  to  1J  feet  depth  mean  low  water.    It  is  but  slig 
fined  by  a  few  deep  and  disconnected  pools  in  which  the  depth 
from  4  to  5J  feet  moan  low  water.    From  the  44  Narrows  n  to  th 
wharves,  a  further  distance  of  2,500  feet,  approximately,  the  bo 
the  harbor  is  practically  bare  at  average  low  tide.    The  big 
channel  in  this  hist  reach  is  crossed  near  the  town  by  the 
Maine  Railroad  (eastern  division)  on  a  bridge  which  is  provided 
draw  opening  28  feet  wide  in  the  clear. 

It  is  recommended  that  a  channel  be  opened  from  Proctor's  P 
the  town  wharves,  which  shall  be  60  feet  wide  on  bottom  and  4  fe 
mean  low  water.   Its  direction  is  given  on  the  accompanying  cb 

In  order  to  take  advantage  of  the  pools  exterior  to  the  "  X 
which  indicate  the  direction  of  the  proper  chaunel,  an  excava 
be  required  to  be  made  through  a  portion  of  Proctor's  ledge, 
the  Bow  Bell  ledge  untouched  ou  the  west  side. 

The  following  is  the  estimate  of  the  cost  of  the  improvement : 

Excavating  46,000  cubic  yards  of  material,  sand  and  loam,  in  a  channel 
feet  wide  on  bottom,  slope  1  on  4,  and  4  feet  deep  mean  low  water,  froi 
Proctor's  Point  to  the  town  wharves,  at  25  cents  per  cubic  yard  

Blasting  and  removing  150  cubic  yards  of  rock  from  the  west  side  of  Proctor** 
ledge,  at  $10  per  cubic  yard  

Contingencies  for  engineering,  etc   —  - 


Total 


An  appropriation  of  $14,300  is  recommended  for  the  impT( 
indicated  in  the  foregoing  report. 
The  commerce  of  Manchester  at  present  is  nominal. 
Attention  is  invited  to  the  report  of  Mr.  Haagensen  for  the  d< 
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he  survey,  the  description  of  the  harbor,  and  the  obstructions  to  navi- 
gation. 

Manchester  Harbor  is  in  the  collection  district  of  Gloncester,  Mass.,  of  which  Glou- 
<-sfer  is  the  port  of  entry.  The  nearest  light-house  is  situated  upon  Baker's  Island, 
,t  t  he  eutrauce  to  the  roadstead,  2*  miles  from  Proctor's  Point. 

Verv  respectfully,  your  obedient  servant, 

G.  L.  Gillespie, 
Lieut.  Col.  of  Engineers. 

The  Chief  of  Engineers,  U.  S.  A. 


REPORT  OP  MR.  SOPHUS  HAAGEN8EN,  ASSISTANT  ENGINEER. 

United  8tates  Engineer  Oppice, 

Boston  Mass.,  October  31,  1887. 

Colonel:  I  have  the  honor  to  report  upon  the  survey  of  Manchester  Harbor,  Mas- 
larhusetts,  made  in  July,  lb87,  in  pursuance  of  your  instructions ;  also  to  submit  a 
nap  of  the  survey  drawn  to  a  scale  of  1 :  3,000. 

topography. 

The  shore-lines  shown  on  the  map  are,  with  a  few  additions  of  wharves  and  piers 
trail!  since  1851,  those  of  the  U.  S.  Coast  Survey  manuscript  map.  A  copy  of  this  on 
i  scale  of  1 :  10,000  was  obtained  and  enlarged  to  a  scale  of  1 :  3,000.  This  sheet,  used 
H  t  he  field  on  the  plane  table,  enabled  us  to  orient  stations,  and  to  establish  a  system 
>f  ranges  for  the  soundings,  so  as  to  correspond  with  the  high-water  line. 

hydrography. 

The  area  covered  by  the  soundings  extends  from  the  8-foot  contour  of  the  outer 
roadstead  up  to  head  of  tide- water  at  Knight's  Wharf,  and  is  about  230  acres.  Seventy- 
>ue  lines  were  run,  aggregating  in  length  8.8 miles,  upon  which  2,655  soundings  were 
taken.  Of  this  number  about  one-third  were  located  by  plane-table  intersections  from 
suitable  shore  stations.  One  hundred  and  forty-four  borings  were  made,  principally 
:>n  the  ledge  off  Proctor's  Point  and  the  Bow  Bell,  of  which  a  special  map  was  made 
Dn  a  scale  of  1 : 500. 

The  soundings  and  borings  all  refer  to  mean  low  water. 

tides. 

The  range  of  tide  (mean  rise  or  fall)  was  assumed  to  be  the  same  as  for  Gloucester 
Harbor  (8  miles  distaut),  where  a  full  lunation  had  previously  been  observed  with 
the  following  result: 

Feet- 
Mean  rise  or  fall  of  tide   9. 0 

Extreme  low  water  observed   1.8 

Extreme  high  water  observed   11.0 

To  determine  the  plane  of  meau  low  water,  eight  consecutive  high  and  low  waters 
were  observed  on  a  tide-staff  set  in  the  channel  near  Glass  Head.  The  mean  was 
taken  of  every  two  consecutive  high  and  low  waters,  giving  seven  values  of  mean 
ocean  level.  From  the  average  of  these  seven  values,  4  5  feet,  or  half  of  the  mean 
rise  or  fall,  was  deducted  to  tiud  the  plane  of  mean  low  water  adopted  for  the  survey. 

The  bench-mark  established  is  .shown  on  the  plan  ;  it  is  the  top  of  the  rail  of  the 
Eastern  Railroad  at  the  draw  bridge,  and  is  15  feet  above  mean  low  water. 

DESCRIPTION  OP  THE  CHANNEL  AS  DEVELOPED  BV  THE  SURVEY. 

The  entrance  to  Manchester  Harbor  is  from  Massachusetts  Bay  through  the  main 
ship-channel  leading  to  Salem  Harbor,  which  it  leaves  one-fourth  mile  went  of  Baker's 
Nland  lights:  'hence  I  mile  almost  due  north  to  the  r  enter  of  the  roadstead,  where 
there  is  an  anchorage  three-fourths  of  a  mile  nqnare  with  a  greatest  depth  of  6  fathoms 
ar  mean  low  water.  This  roadstead  is  protected  on  the  south  by  Great  Misery  Island, 
ou  the  west  and  north  by  the  mainlaud,  and  ou  the  east  by  Gale's  Point,  Bam  Island, 
and  House  Island.    To  the  southeast  it  is  exposed. 
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One-half  mile  northeast  of  the  center  of  the  roadstead,  in  8  feet  depth  at  mean  low 
water,  commences  the  tidal  channel  leading  to  the  wharves.  It  preserves  this  depth 
for  3,5*00  feet,  or  opposite  Proctor's  Point ;  on  the  4-foot  contour  its  width  is  from  200 
to  80  feet.  Beyond  Proctor's  Point  no  navigable  chsnnel  exists ;  there  are,  however. 
"  pot  holes"  with  not  to  exceed 5  feet  in  depth.  Three  thousand  feet  above  ProctorV 
Point  the  Eastern  Railroad  (Gloucester  Branch)  crosses  the  harbor  on  an  earthen  em- 
bankment, with  a  draw  opening 27.9  feet  in  the  clear. 

Nine  hundred  feet  beyond  the  draw  is  the  head  of  tide- water  near  the  Town  Land- 
ing. The  remainder  of  the  harbor  consists  of  mud  flats,  mostly  in  an  elevation  2  feet 
above  mean  low  water.  Ledge  in  and  near  the  channel  was  only  fouud  off  Proctor* 
Point,  and  at  the  Bow  Bell,  which  some  fifty  years  ago,  it  is  said,  was  reduced  by 
blasting  to  its  present  level  about  mean  low  water. 
Very  respectfully,  your  obedient  servant, 

Sophcs  Haagensex. 
Atititant  Engineer. 

Lieut.  Col.  Geo.  L.  Gillespie. 

Carpi  of  Engineer*,  U.  S.  A. 


B  14. 

PRELIMINARY  EXAMINATION  OF  WINTHROP  HARBOR,  MASSACHUSETTS 

United  States  Engineer  Office, 
Boston,  Mass.,  November  20,  1886. 

General:  Id  compliance  with  instructions  contained  in  your  letter 
of  September  27, 1886,  I  have  the  honor  to  submit  the  following  report 
of  a  preliminary  examination  of  Winthrop  Harbor,  Massachusetts,  pro 
vided  for  in  the  river  and  harbor  act,  approved  August  5,  1886. 

The  harbor  is  situated  in  the  northeastern  part  of  Boston  Harbor, 
immediately  westward  of  Winthrop  Head.  It  coutains  200  acres,  a:< 
proximately,  and  is  dry  at  low  tide,  except  in  a  very  narrow  sloogii 
which  penetrates  the  low  land  to  the  northward  of  Snake  Island.  The 
mean  range  of  tides  is  9  J  feet,  approximately.  There  are  several  wharves 
along  the  south  shore  of  the  town  of  Winthrop,  from  Pulling  Point  to 
Winthrop  Brook,  which  at  high  tide  may  be  reached  by  vessels  dra* 
ing  not  more  than  8  to  9  feet.  The  bed  of  the  harbor  is  compose; 
chiefly  of  loam  and  sand,  with  occasional  bowlders  outcropping  near 
Snake  lstond,  but  not  in  the  vicinity  of  the  channel.  No  hydrographic 
survey  has  ever  been  made  of  the  harbor  and  no  money  has  been  spent 
by  any  authority  for  improvement.  The  inclosed  paj>er,  prepared  by 
the  selectmen  of  the  town,  is  an  exhibit  of  the  valuation  of  property  of 
the  town,  the  condition  of  the  harbor,  and  the  character  of  the  improve 
ment  solicited  by  the  citizens.  The  narrow-gauge  railroad,  which  run* 
through  Winthrop  to  Point  Shirley,  carries  no  freight,  and  all  thetowi 
supplies,  consisting  of  coal,  lumber,  brick,  and  mercantile  articles,  when 
not  transported  by  barges,  are  carted  over  dirt  roads  from  East  Boston 
or  Chelsea. 

The  population  interested  in  the  improvement  numbers  5,000  soul*, 
approximately,  and  the  real  and  personal  property  is  estimated  a* 
$2,250,000.  The  back  channel  between  Point  Shirley  and  East  Boston 
has  from  9  to  16  feet  at  low  water,  and  by  opening  a  narrow  channrl 
with  6  feet  at  low  water  through  Winthrop  Harbor  to  the  northward  of 
Snake  Island,  it  will  be  practicable  for  small  vessels  or  scows  to  pas*, 
at  all  Rtages  of  the  tide,  from  Winthrop  wharves  to  Boston  wharves  by 
following  the  cross  channel  north  of  Apple  Island  aud  entering  the 
main  ship-channel  by  the  Bird  Island  Channel. 
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A.8  Winthrop  Harbor  forms  part  of  Boston  inner  harbor,  and  is  only 
miles  distant  from  the  maiu  ship  channel  by  a  navigable  channel 
ving  15  feet  at  low  water,  I  am  of  the  opinion  that  the  citizens  of  Win- 
rop  are  entitled  to  relief,  and  that,  therefore,  the  harbor  of  Winthrop 
worthy  of  improvement. 

I  recommend  a  survey  of  the  harbor  at  an  expense  not  exceeding  $600, 
d  an  allotment  to  that  extent  is  asked,  provided  the  project  is  ap- 
oved.' 

Very  respectfully,  your  obedient  servant, 

G.  L.  Gillespie, 

Lieut.  Col.  of  Engineers. 

The  Chief  of  Engineers,  Tj.  S.  A. 


WINTHROP  AND  ITS  WATER  COMMUNICATIONS. 

• 

The  town  of  Winthrop  is  in  the  county  of  Suffolk,  State  of  Massachusetts,  upon 
aoseshores  a  large  and  flourishing  business  might  be  maintained,  which  would 
a  vital  relation  to  the  prosperity  aud  growth  of  the  country.  It  is  a  subject  of 
.tional  as  well  as  local  interest.  The  many  advantages  of  a  sea-port  town  lie  in  the 
viug  effected  in  the  transportation  of  materials  such  as  are  used  for  manufacturing 
irpoges,  and  would  be  particularly  so  in  the  case  of  Winthrop,  as  wo  havo  no  com- 
uoication  whatever,  except  one,  a  narrow-gauge  railroad  for  passengers  only.  The 
wn  has  a  frontage  upon  the  sea  of  7  miles,  which,  if  it  could  bo  made  available  by 
channel  sufficient  to  take  in  light-draught  vessels,  would  greatly  lessen  the  cost  of 
1  materials  that  are  used  in  manufacture  or  building.  The  excavation  of  the  chan- 
1,  it  is  believed,  could  be  done  at  a  trifling  cost  compared  with  the  benefits  to  be 
•rived. 

This  harbor  is  free  from  rocks  and  obstructions  of  every  kind ;  its  bottom  is  a  bed 
mod  some  a  feet  deep,  resting  upon  sandy  soil. 

TheharbQria  well  sheltered  on  all  sides,  and  is  a  safe  place  for  anchorage  while 
siting  for  favorable  winds  or  tide. 

The  project  asked  for  is  the  making  of  a  channel,  so  as  to  have  a  depth  of  5  feet  at 
eanlow  water,  with  a  width  of  75  teet. 

Winthrop,  at  the  present  time,  is  growing  more  rapidly  than  any  other  town  in  the 
;ate.  The  followiug  will  show  the  increase  in  population  and  buildings  iu  Winthrop 
one  during  the  past  years : 

ovulation  in  June — 

WtiO   2,050 

1885  (over)   5,000 

amber  of  dwellings  in— 

[gO  ,   213 

W8B   558 

Increase   345 

This  does  not  include  stables,  stores,  hotels,  two  pnblic  halls,  and  other  buildings 
rected  for  manufacturing  purposes. 

In  1874— twelve  years  ago— there  were  430parcelsof  land  in  the  town  of  Winthrop, 
at  the  present  time  there  are  2,509  parcels.  There  were  at  that  time  168  owners; 
ow  there  are  664.  The  number  of  public  streets  were  9 ;  now  there  are  29.  The 
nrober  of  private  ways  then  were  16 ;  now  there  are  89.  At  that  time  there  were  131 
ouses;  now  ther*  are  619. 

The  following  is  the  increase  in  valuation  within  the  last  two  years : 
erBonal  estate  in— 

HS   *46  685 

^     59,950 

Increase   13, 265 

>al  estate  in- 

Jjg*  ....  1,784,595 

m>   2,193,500 

Urease   408,905 
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The  above  will  ahow  a  wouderful  progress,  and  ail  with  a  very  insufficient  railwi 
communication.  The  present  narrow-gauge  runs  on  the  north  side  of  the  town,  ut 
those  persons  living  on  the  south  side  have  to  resort  to  barges.  Three  thousand  :<* 
of  coal  are  consumed  aunually,  every  pound  of  which  has  t<>  be  carted  from  b* 
Bo-ton.  The  same  may  be  said  of  the  buildiug  material  that  is  used  in  the  ton 
such  us  lime,  timber,  bricks,  and  granite.  All  this  heavy  material  has  to  be  cart* 
over  the  road,  which  very  naturally  increases  the  cost  at  least  10  per  cent. 

A  few  reasons  why  this  channel  should  be  constructed: 

Because  it  is  a  public  necessity  and  will  prove  of  great  advantage  to  the  towni* 
country. 

Because  the  industry  of  the  town  demands  it.  which  is  composed  at  thepr*f:i 
time  of  curriers,  torpedo  manufacturers,  boat-bnilders,  carpenters  and  builders,  wheel- 
wrights, carriage  painters,  etc. 

Because  with  water  communication  it  is  safe  to  predict  that  the  population 
taxation  would  be  doubled  inside  two  years. 

Because,  in  a  sanitary  point  of  view,  if  a  channel  was  cut  through  the  flats  it  Mil 
prove  a  natural  drain,  and  carry  oft*  the  refuse  matter  which  is  brought  in  by  ;'a 
tide  and  left  to  rot  on  the  flats  to  the  detriment  of  the  health  of  the  inhabitant. 

In  addition  to  the  before-mentioned  reasous  why  we' hope  Winthrop  Harbor  nil:'* 
deemed  worthy  of  tl^e  improvement  asked  for,  we  will  add  that  the  town  of  Hewrt 
which  adjoins  and  is  tributary  to  Winthrop  for  its  water  communication,  cont*i>» 
population  much  greater  than  the  latter  town,  and  is  joined  in  Winthrop  in  the  peti- 
tion to  have  Winthrop  Harbor  channel  made  available  for  commercial  purpose*. 

Edmund  S.  Read, 
Stephen  S.  Smith. 
Samuel  G.  Ibvis. 
Board  of  Selectmen,  Town  of  H  inthrop,  Jto« 


survey  of  winthrop  harbor,  massachusetts. 

United  States  Engineer  Office. 

Boston,  Mass.,  November  28,  1SST. 

General:  In  compliance  with  instructions  contained  in  your  lew 
of  March  16,  1887,  I  have  the  honor  to  transmit  herewith  a  report  : 
Mr.  Sophus  Haagensen,  assistant  engineer,  on  the  survey  of  Wintbtf? 
Harbor,  Massachusetts,  made  to  comply  with  the  provisions  oftherire 
and  harbor  act  approved  August  5, 1886. 

A  tracing  of  the  survey  is  also  transmitted,  upon  which  has  beeni: 
dicated  the  proposed  project  for  improvement. 

The  preliminary  report  on  this  harbor,  dated  November  20, 1836. tj 
which  attention  is  respectfully  invited,  gives  the  essential  featured 
the  harbor,  and  my  reasons  for  recommending  the  survey.  It  wills1 
be  out  of  place  to  repeat  that  the  southern  side  of  the  flats  constitntiii 
the  harbor  is  skirted  by  a  back  channel  having  0  to  16  feet,  meau  k* 
water,  which  extends  from  Point  Shirley  to  East  Boston,  and  which  1$ 
two  navigable  connections  with  the  main  ship  channel  through  Bost* 
Harbor. 

The  harbor,  so  called,  measures  3*»0  acres  of  tidal  flats,  which  f 
generally  2  feet  above  mean  low  water,  over  which  are  scattered  a 
bowlders,  lying  chiefly  near  Snake  Island.  It  is  traversed  by  two  sin*1 
tidal  depressions  or  channels,  in  which  the  depth  of  water  varies  fro! 
6  feet  to  0,  mean  low  water.  The  greater  of  these  depressions  lies* 
the  east  side  of  Snake  Island,  adjacent  to  Point  Shirley,  and  the  pn>K 
for  the  improvement  proposes  to  convert  this  depression  into  a  uavip 
ble  channel  to  connect  Rice's  Wharf  with  the  back  chanuel,  so  that  «l 
sels  of  small  draught  may  conveniently  reach  the  town  of  Winthrop.* 
all  stages  of  the  tide,  by  way  of  the  Bird  Island  Channel. 

The  proposed  channel  will  be  3,900  feet  long,  50  feet  wide,  and  Ofa 
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neao  low  water,  and  its  excavation  will  require  the  removal  of 
cubic  yards  of  sand  and  soft  clay,  at  an  estimated  cost  as  follows  : 

ig  64,000  cubic  yards  sand  and  clay,  at  25  cents  per  cubic  yard  $16, 000 

geucieg  of  engineering,  etc   1, 600 

Total   17,600 

• 

appropriation  of  $17,600  is  recommended  for  the  proposed  im- 
tment.   The  population  interested  in  the  improvement  is  5,000 souls, 
che  estimated  value  of  the  real  and  personal  property  represented 
.imated  at  $2,250,000. 

respectfully  invito  attention  to  the  accompanying  report  of  Mr.  S. 
gensen,  assistant  engineer,  for  the  details  of  the  survey  and  the  gen- 
description  of  the  harbor  and  its  approaches, 
ae  existing  commerce  of  the  harbor  is  nominal. 

inthrop  Harbor,  Massachusetts,  is  in  the  collection  district  of  Boston,  Mass.,  of 
m  Boston  is  the  port  of  entry,  and  the  nearest  light-house  is  situated  upon  Long 
ad  Head,  Boston  Harbor,  Massachusetts. 

Very  respectfully,  your  obedient  servant, 

G.  L.  Gillespie, 
Lieut.  Col.  of  Engineers. 

?he  Chief  of  Engineers,  U.  S.  A. 


iteport  of  mr.  sophus  haagenskn,  ass18tant  engineer. 

United  States  Engineer  Office, 

Boston,  Mass.,  November  2,  1887. 

Colonel  :  I  have  the  honor  to  report  upon  the  survey  of  Winthrop  Harbor,  Massa- 
lusetts,  made  in  April,  1887,  in  pursuance  of  your  instructions.  Also  to  Bubmit  a 
ap  of  the  survey,  drawn  to  a  scale  of  1  -.6000. 

topography. 

The  accompanying  map  is  reduced  from  the  original  plot  of  the  survey,  which  was 
Irawu  to  a  scale  of  1  :3000.  A  base-line  2, lf>0  feet  long  was  measured  on  the  beach 
»nnecting  Point  Shirley  with  Great  Head.  Eight  trjangulation  points  were  located 
*ud  occupied,  and  from  these  the  details  of  the  survey  were  developed.  The  point  K 
of  this  survey  is  the  same  as  the  United  States  Engineer  station  at  Great  Head  (also 
U.S.  Coast  Survey  A  point);  it  is  in  irked  by  a  square  stone  post.  By  sights  from 
this  point  to  the  A  point  at  Governor's  Islaud  the  survey  was  connected  with  the  gen- 
eral survey  of  Boston  Harbor. 

The  high-water  aud  wharf  lines  from  Bart  lot  t's  Pier  to  Iliee's  Wharf,  Snake  Island, 
and  part  of  Point  Shirley,  were  located  by  us;  the  rest  of  the  high- water  line  shown 
ou  the  map  is  drawn  in  by  enlarging  U.  S.  Coast  Survey  manuscript  map. 

IIYDROGRAPUY. 

The  area  covered  by  our  soundings  extends  from  the  18-foot  contour  of  the  channel 
«°uth  of  the  harbor  up  to  the  Pile  Bridge  at  Ocean  Spray,  and  is  about  350  acres.  A 
"»n  of  twenty  lines  was  laid  out,  and  au  aggregate  length  of  13.1  miles  of  these  lines 
T**'tv  run,  upon  which  2,948  soundings  were  taken.  Of  this  number  505  were  located 
n.V  transit  intersections  from  shore  stations.  Nine  borings  were  made  in  the  channel 
«ast  of  Suake  Island. 

Tin;  soundings  on  the  map.  selected  from  the  above,  refer  to  mean  low  water,  and 
are  expressed  in  feet  and  tenths ;  those  expressed  in  feet  aud  quarters  are  taken  from 
the  United  States  Commissioner's  survey  of  Boston  Harbor  (A.  Boschke,  1861),  and 
also  r«*fer  to  mean  low  water.  Two  of  the  lines  of  the  present  survey  were  extended 
aero**  the  channel  .to  Apple  Island  Flats,  to  compare  with  United  States  Commission- 
map. 
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TIDE8. 

The  tides  are  the  same  as  for  Boston  lower  harbor,  viz : 

Mean  rise  or  fall  of  tide  -  -  

Extreme  low  water  observed   

Extreme  high  water  observed  ,   

The  tide-staff  used  in  the  survey  was  placed  on  the  United  States  Wharf  at 
Island. 

The  bench-mark  is  a  copper  ping  in  a  stone  post  :r»U  feet  east  of  the  United 
Wharf  at  Lovell's  Island,  and  is  17  feet  above  mean  low  water. 

DESCRIPTION  Or  THE  HARBOR  AND  ITS  APPROACHES. 

Winthrop  Harbor  is  a  tidal  harbor,  mostly  flats  in  elevation  2  feet  above 
water,  inclosed  by  the  high  hills  of  the  town  on  the  north  and  by  Great  H* 
Point  Shirley  on  tho  east.    This  triangular  area  contains  about  3o0  acres  soatfe 
Pile  Bridge  ;  north  of  this  there  is  about  110  acres  of  flats  aud  salt  marshes 
into  the  harbor. 

The  greatest  depression  in  the  flats  follows  the  easterly  shore,  becomes  a  lo' 
channel  1,500  feet  below  the  bridge,  and  continues  to  deepen  for  a  leDgtb  of 
to  the  edge  of  the  flats  passing  between  Snake  Island  and  Point  Shirley.  Ft 
last  1,600  feet  the  2-foot  channel  is  continuous,  deepening  to  6  feet  at  the  Ji 
with  the  channel  limiting  the  harbor  on  the  south. 

To  the  west  of  Snake  Island  there  is  another  lesser  gully.    Borings  show  tke: 
to  consist  of  sand,  mud,  and  soft  clay,  to  a  depth  of  8  feet  below  mean  l<r 
West  of  Snake  Island  are  many  scattered  bowlders. 

The  flats  slope  abruptly  from  low  water  to  1H  feet  depth,  aud  from  the  nortftfl 
edge  of  the  1,500  feet-wide  channel  between  Winthrop  Harbor  and  Apple  Island  Ft- 
This  is  tho  principal  water-way  for  the  large  tidal  basin  known  as  East  Qoaron  11 
with  many  branching  channels  and  gullies. 

It  is  entered  directly  from  Broad  Sound  through  Shirley  Gut  with  15  feet  at 
low  water,  and  connects  with  the  main  ship-channel  of  Boston  Harbor  by  cf 
east  and  west  of  Apple  Island  ;  the  former  with  15  feet  at  meau  low  water  to  Pi 
Roads,  I  mile  distant,  and,  the  latter  with  17  feet  at  mean  low  water  to  upper 
channel,  2  miles  distant,  rta  Apple  Island  and  Bird  Island  channels. 
Very  respectfully,  your  obedient  servant, 

Soph  us  Haagknskn, 
Asaittant 

Lieut.  Col.  Geo.  L.  Gillespie, 

Corpa  of  Engineer$}  U.  S.  A. 


B  15. 

PRELIMINARY  EXAMINATION  OF  DUXBURY  HARBOR,  MASSACHUSETTS 

United  States  Engineer  Office, 

Boston,  Mass.,  November  8,  18S6. 

General:  In  compliance  with  instructions  contained  in  your  letttf 
of  September  27, 1886,  I  have  the  honor  to  trausmit  herewith  the  follow 
ing  report  of  a  preliminary  examination  of  the  harbor  at  Duxburr. 
Mass.,  provided  for  in  the  river  and  harbor  act  of  August  5,  1886: 

Duxbury  Bay  is  one  of  the  three  divisions  into  which  Plymouth  Har 
bor  is  divided,  viz :  Plymouth  Bay,  Kingston  Bay,  and  Duxbury  Bay 
The  first  two  have  previously  been  improved  by  Government  appropria 
tions,  but  no  money  has  ever  been  expended  upon  the  channels  lead  in. 
into  and  through  Duxbury  Bay. 

By  resolution  of  House  of  Representatives  March  9, 1871,  an  examina- 
tion or  survey  of  tho  harbor  of  Duxbury,  Mass/,  was  called  for,  "  with 
a  view  to  dredging  aud  improving  the  same,  so  as  to  afford  greater  pro- 
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ection  and  facilities  to  commerce,"  etc.   (Report  Chief  of  Engineers, 

872,  page  963.) 

The  town  of  Duxbury  covers  part  of  the  Kingston  Bay,  so  called,  and 
t  is  stated  in  the  report  of  the  local  engineer,  December  1,  1871,  that 
he  petitioners  of  Duxbnry,  in  asking  for  the  improvement  of  their  har- 
x>r,  had  in  view  the  enlargement,  at  Splitting-Knife  Bar.  of  the  Miles 
•r  South  Channel,  extending  westward  from  the  Cow  Yard  by  the  south 
mint  of  Captain's  1 1  ill.  Owing  to  the  small  amount  of  commerce  at 
he  wharves  located  on  Duxbury  Bay  proper,  to  which  access  was  given 
)\  the  channel  on  the  east  side  of  Captain's  Hill,  and  the  small  draught 
A  the  vessels,  chiefly  in  the  fishing  trade,  which  entered  that  part  of 
he  harbor,  and  for  other  reasons,  the  local  engineer  did  not  recommend 
he  improvement  of  the  channel  leading  into  Duxbury  Bay,  which  was 
vstitnated  to  cost  $66,000. 

The  appropriation  of  June  10,  1372,  of  $10,000,  and  that  of  March  3, 

873,  of  $10,000,  were  applied  in  the  South  Channel.  No  other  appro- 
bations have  been  made  except  for  the  improvement  of  Plymouth  Bay. 
)nxbury  Bay  is  not  so  important  commercially  as  the  other  bays ;  still 
t  has  a  good,  wide  channel,  affording  12  feet  depth  mean  low  water  to 
rithin  1  mile  of  the  principal  wharf,  and  affords  a  respectable  anchor- 

for  vessels  wheu  the  Cow  Yard  is  full.  If  the  channel  were  extended 
rith  6  feet  depth  meau  low  water,  so  that  the  principal  wharf  of  the 
own  could  be  reached,  it  is  believed  that  all  the  trade  of  the  town  would 
►e  concentrated  there,  to  the  benefit  and  advantages  of  the  citizens,  and 
bat  many  vessels  would  use  it,  by  which  freight  charges  would  be  re- 
aced  on  coal,  lumber,  and  other  supplies,  which  form  the  principal 
jreign  articles  of  consumption  in  the  town. 

The  harbor  uis  worthy  of  improvement n  as  one  of  the  tributaries  of 
be  main  harbor  of  Plymouth,  Mass. 

The  channel  improvement,  for  which  an  estimate  was  given  in  1871, 
xteuded  from  the  wharf  on  the  south  side  of  Duxbury  Point,  in  the 
ortuern  part  of  the  harbor,  to  the  6-foot  curve.  It  was  2,000  feet 
>ii£,  150  feet  wide,  and  6  feet  deep,  mean  low  water.  As  sixteen  yeara 
ave  elapsed  since  the  survey  of  1871,  and  since  it  is  probable  many 
binges  have  occurred  in  the  upper  harbor  of  Duxbury,  I  would  recom- 
icnd  that  an  examination  be  made  of  the  existing  channel  inside  the 
foot  curve  to  determine  the  .direction  to  be  given  to  the  improved 
bannel. 

The  allotment  recommended  for  this  purpose  is  $400. 
Very  respectfully,  your  obedient  servant, 

G.  L.  Gillespie, 

Lieut.  Col.  of  Engineers. 

The  Chief  of  Engineers,  U.  S.  A. 


SURVEY  OF  DUXBURY  HARBOR,  MASSACHUSETTS. 

United  States  Engineer  Office, 

Boston,  Mass.y  November  28,  1887. 

General  :  In  compliance  with  instructions  contained  in  your  letter 
March  16,  1887,  I  have  the  honor  to  transmit  herewith  a  report  by 
r.  Sophus  Haagensen,  assistant  engineer,  on  the  survey  of  Duxbury 
arbor,  Massachusetts,  made  to  comply  with  the  provisions  of  river  and 
irbor  act  approved  August  5, 1886. 
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The  accompany  ing  tracing  gives  the  details  of  the  an  thorn 
ination  of  the  existing  channel  through  the  inner  harbor  of 
inside  or  north  of  the  6-foot  curve,  upon  which  is  located 
to  be  given  to  an  improved  channel  to  a  selected  wharf  at 

An  outline  traciug  of  Plymouth,  Kingston,  and  Duxbury 
bined,  is  also  transmitted,  to  reuder  intelligible  the  report 
engineer,  December  1,  1871.    (Report  Chief  of  Engineers, 
963.) 

The  Cow  Yard,  inside  and  near  the  sea  entrance  to  these 
anchorage  common  to  all.    It  is  marked  by  the  Duxbury  Piee| 
day  beacon,  and  has  in  places  a  depth  of  12  fathoms  at  meai 
Starting  from  this  common  ground,  the  improvements  mad 3 
ernmont  in  past  years  have  been  to  the  southward  in  the 
Plymouth,  or  northward  in  the  direction  of  Kiugston. 

The  channel  leading  to  the  northward  through  Duxbui 
never  been  improved,  though  the  conditions  of  protection 
an  outer  beach  are  as  favorable  as  iu  the  case  of  the  Plymoi 
improvement. 

Abreast  and  westward  of  Clark's  Island  the  Duxbury  Chi 
rates  into  two  channels.  The  Beach  Channel  is  broad  aud 
close  to  tue  beach,  and  has  its  depth  maintained  by  the  tidal 
Back  River.  This  chanuel  is  remote  from  the  town,  and  has 
which  could  be  conveniently  converted  into  commercial  use. 

The  westward  channel  is  also  amply  wide  aud  deep  for  vei 
ing  18  feet  to  within  one- half  mile  of  the  southern  end  of  the  to] 
it  separates  into  two  branches,  the  easteru  branch  terminal 
6  foot  curve  below  Kuapp's  Wharf,  and  the  western  terminal 
same  curve  below  the  town  wharf.    In  the  Report  of  1871  an} 
was  submitted  for  connecting  this  eastern  branch  with  Knapj 
at  a  cost  of  $66,000.    It  was  this  improvement  which  I  had  in 
when  the  preliminary  report  of  November  8, 1886,  was  submit 
inasmuch  as  the  property  upon  which  Kuapp's  Wharf  is  loc 
lately  changed  hands,  and  that  shore  will  no  longer  be  used 
mercial  purposes,  I  have  during  the  survey  examined  the  slM 
which  the  town  is  built,  aud  now  preseut  a  project  for  a  ehaniM 
will  communicate  with  its  principal  wharf. 

I  have  choseu  the  western  branch  o/  the  Duxbury  Channel| 
provement,  for  the  reason  that  the  excavation  will  be  less  on 
aud  also  because  the  axis  of  the  improved  channel  will  be  moi 
iu  the  direction  of  the  ebb  currents  than  in  the  case  of  a  chaui 
vated  to  connect  the  town  wharf  with  the  easteru  brauch. 

The  proposed  chaunel  will  be  3,600  feet  long,  60  feet  wide,  aud 
deep,  mean  low  water,  aud  its  improvement  will  require  the  exo| 
of  48,000  cubic  yards  of  material,  scow  measure,  at  an  estimate 
follows: 

Dredging  48,000  cubic  yards  of  material,  scow  moasnrement,  at  25  cents  ] 

cubic  yard  

Contingencies  for  engineering,  etc  

Total  

A  comparison  of  the  surveys  of  1871,  1875,  aud  1887  iudicat 
the  channel,  when  ouce  opeued,  will  probably  not  deteriorat 
rapidly  than  similar  tidal  channels. 
An  appropriation  of  813,200  is  recommeuded  for  the  improve 
Duxbury  is  not  an  important  commercial  point  ;  but  it  is 
that  the  proposed  channel  will  give  great  relief  to  the  town  by 
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ig  the  cost  of  transportation  of  such  articles  as  coal,  lumber,  lime,  and 
uikliug  materials,  which  enter  into  daily  consumption. 
I  respectfully  invite  attention  to  the  report  of  Mr.  Haagensen,  assist- 
ut  engineer,  for  the  details  of  the  survey  aud  for  the  geueral  descrip- 
ioii  of  the  harbor. 

Duxbury  is  iu  tho  collectiou  district  of  Plymouth,  Mass.,  of  which  Plymouth  is  the 
ort  of  entry.  The  nearest  light-house  is  the  Duxbury  Pier  Light,  situated  iu  the 
ow  Yard  anchorage. 

Very  respectfully,  your  obedient  servant, 

G.  L.  Gillespie, 
Lieut.  Col.  of  Engineers. 

The  Chief  of  Engineers,  U.  S.  A. 


report  of  mr.  sophus  haagensen,  assistant  engineer. 

United  States  Engineer's  Office, 

Boston,  Mass.,  November  4, 1387. 

Colonel:  I  have  the  honor  to  report  upon  the  survey  of  Duxbury  Harbor,  Massa- 
husetts,  made  in  August  and  September,  1887,  in  pursuance  of  your  instructions ;  also 
o  submit  a  map  of  the  survey  drawn  to  a  scale  of  1 :  G000. 

TOPOGRAPHY. 

The  accompanying  map  is  reduced  from  the  original  plot  of  the  survey,  which  was 
Irawn  to  a  scile  of  1 :  3000.  A  base  line  2,200  feet  loug  vas  measured  from  Knapp's 
Vharf  eastward  along  the  shore  of  Powder  Point. 

Fourteen  triangulation  points  were  located  and  occupied,  and  from  these  the  details 
»f  the  survey  were  developed.  The  point  Duxbury  Belfry  is  the  same  as  in  United 
'fates  Engineer's  Survey  of  1871  (and  of  the  U.  S.  Coast  Survey  map) ;  by  sights  from 
his  station  t  j  South  Gurnet  Light  the  present  survey  was  connected  with  former  sur- 

N  VS. 

The  high-water  line,  shown  ou  tho  map,  is  essentially  that  of  the  U.  8.  Coast  Sur- 
rey map,  the  only  change  being  a  dike  built  across  Blue  River,  which,  with  Knapp's 
vVhurf  and  some  scattered  points  of  the  high-water  line,  were  located  by  us. 

HYDROGRAPHY. 

The  area  covered  hy  our  sounding  is  the  upper  northwest  corner  of  the  harbor,  and 
iniouuts  to  750  acres,  or  about  1£  miles  from  north  to  south  by  nearly  a  mile  from  east 
<>  west,  so  ;is  to  include  the  main  channel  with  its  branches.  Sixty  ranges  were  ets- 
ahlished  and  an  aggregate  length  of  23.6  miles  of  these  lines  run,  upon  which  "6,063 
windings  were  taken;  of  this  number  1,102  were  located  by  transit  intersections 
"rum  shore  stations.  Below  the  area  covered  by  the  souudings  the  channel  as  far  as 
he  Cow  Yard  was  **  swept ; "  no  obstructions  were  found.  The  soundings,  expressed 
n  feet  and  tenths,  refer  to  mean  low  water. 

tides. 

A  tide-staff  was  set  in  the  main  channel,  and  by  eight  consecutive  high  and  low 
water  observations  seven  values  found  for  meau  ocean  level.  From  tho  average  of 
tbese  were  deducted  4.65  feot  (or  one-half  of  mean  rise  or  fall,  9.3  feet),  giviug  meau 
low-water  level. 

A  bench-mark  was  established  on  Knapp's  Wharf  (showu  on  map)  and  is  a  drill- 
bole  in  the  coping  stone  ;n  elevation  9.85  feet  above  mean  low  water. 

CURRENT  OBSERVATIONS. 

The  tracks  of  free  floats  set  adrift  near  the  wharves  were  followed  both  on  ebb  and 
flood  tide.  Tho  velocity  of  current  is  almost  imperceptible  in  this  part  of  the  har- 
hor,  the  maximum  observed  being  .4  foot  per  second  on  half  and  three-quarter  ebb, 
and  .3  foot  per  second  on  three-quarter  flood.  Most  of  tho  floats  ou  the  ebb  tide 
drifted  towards  the  main  channel,  although  some,  during  the  latter  part  of  the  ebb, 
tamed  the  projecting  point  opposite  Kuapp's  Wharf  and  followed  the  shore  southward. 
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DESCRIPTION  OF  CHAKX1L 


The  entrance  to  Daxbnry  Harbor  is  from  Cape  Cod  Bay  through  the  11  Main  8hif-. 
channel"  leading  from  Gurnet  Lights  for  a  »li»tance  of  3  miles  to  Dnxbray  Pisr 
Light  in  the  Cow  Yard,  which  is  the  roadsteads  common  to  Plymouth.  Kingston,  sat 
Duxbury  Harbors;  this  channel  rnns  due  west,  is  titraight,  almost  one-half  mile  wjdaj 
and  passable  for  vessels  af  the  deepest  draught.    The  Cow  Yard  is  circular,  abort 
three  fourths  of  a  mile  in  diameter,  and  the  greatest  depth  is  12  fathoms  at  low  water. 
From  Duxbury  Pier  Light  the  main  channel  of  Duxbury  Harbor  rnns  in  a  northerly 
direction,  tapering  from  a  width  of  600  feet  to  200  feet  on  the  IS- foot  curve  at  xbt  I 
point  where  the  present  survey  began,  distant  *2f  miles  from  Duxbury  Pier  Light  or 
f>J  miles  from  the  Gurnet.    About  midway  in  this  reach,  or  abreast  of  Clark's  Ialaad,  ' 
is  thejuuetion  with  the  Beach  Channel,  which  carries  off  the  water  of  Back  River, 
the  drain  from  the  extensive  marshes  north  of  Powder  Point, 

From  the  initial  point  of  the  survey  the  16-foot  channel  is  continuous  for  3,600  fret : 
the  12-foot  (from  300  to  200  feet  wide)  for  a  distance  of  5,000  feet;  the  6-foot  chamel 
extends  to  6,500  feet,  where  the  channel  through  the  flats  becomes  very  circuitous 
and  shallow,  and  practically  ends  at  9,000  feet,  or  opposite  Knapps  Wharf.  Fire 
hundred  feet  north  of  the  initial  point  a  10-foot  channel  branches  off  to  the  •restasd 
nort-h  to  a  distance  of  3,500  feet.  At  3,800  feet  the  6-foot  channel  stops,  although 
there  are  many  "pot-holes"  with  6  feet  depth  between  this  point  and  the  Towa 
Landing,  7,400  feet  distant. 

Outside  of  the  above-described  channel  the  surveyed  area  is  mad-flats  in  an  aver- 
age elevation  of  mean  low  water,  rnnning  almost  entirely  dry  at  an  extreme  1«* 
water. 

Borings  made  in  1871  show  these  flats  to  consist  of  sand  and  mud  overlying  bartl 
clay,  which  latter  was  struck  in  the  following  depths:  5f  feet,  11}  feet,  2$  feet,  aad 
0}  feet  below  mean  low  water  in  four  representative  sections  of  this  part  of  the  har- 
bor. 

The  survey  shows  no  change  in  the  channels  or  flats,  as  developed  bv  survey  of  1671 
aud  hy  U.  8.  Coast  Survey  of  1867  and  1»70. 

Very  respectfully,  your  obedient  servant. 

Soph  us  Haagensejc, 

Jtssixtant  Engineer. 

Lient.  Col.  Geo.  L.  Oii.lespik, 

Corps  of  Engineer^  U.  S.  A, 


B  16. 


PRELIMINARY  EXAMINATION  OF  WELLFLEET  HARBOR,  MASSACHUSETTS. 

United  States  Engineer  Office, 

Boston,  Mass.,  November  8,  1S86. 

General:  In  compliance  with  instructions  contained  in  3*our  letter 
of  September  27,  1886,  I  have  the  honor  to  transmit  herewith  the  fol- 
lowing report  of  a  preliminary  examination  of  the  harbor  at  Wellfleet, 
Mass.,  provided  for  in  the  river  and  harbor  act  of  August  5,  1886. 

This  harbor  is  situated  near  the  northern  extremity  of  Cape  Cod,  and 
is  the  best  and  most  sheltered  harbor  on  the  cape,  except  that  of  Prov 
incetown.  It  is  especially  frequented  by  mackerel  fishermen,  whose 
fleet  numbers  over  one  hundred  vessels,  but  this  number  is  largely  in 
creased  by  other  vessels  which  come  irregularly.  The  draught  of  some 
of  the  vessels  is  10  feet  and  over,  and  under  present  conditions  they  can 
only  make  the  harbor  at  half  tide. 

The  value  of  the  aunual  fish  yield  exceeds  $500,000. 

Bv  act  of  Congress  January  31,  1871,  a  survey  of  this  harbor  was 
mm\e  June,  1871,  and  a  report  submitted  November  3,  1871  (Report 
{ftriftf  of  Engineers,  1872,  page  960).  The  report  embodied  a  project  for 
jwp*t-«ting  a  chaunel  to  give  access  to  Central  and  Commercial  wharves 
fleet  2  060  feet  long,  150  feet  wide,  and  4  feet  deep^at  an  esti- 
^*t«i  W  of  $30,000. 
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Bv  act  Jane  10,  1872,  an  appropriation  of  $5,000  was  made  for  tbe 
lprovement,  which  sum  was  expended  in  1872-73  iu  the  complete  re- 
oval  of  Chaunel,  Mayo,  Bay,  Lobster,  and  Lumpflsh  rocks. 

The  survey  of  1871  ouly  covered  that  portion  of  the  upper  bay  which 
t  tends  north  cf  "Deep  Hole,"  about  1  mile  from  the  town  wharves, 
lie  obstructions  of  which  mariners  now  complaiu?  in  addition  to  those 
entioned  iu  report  of  1871,  are  the  sand-shoals  in  the  lower  bay  (all 
le  known  bowlders  near  the  chaunel  have  been  removed)  at  the  en- 
ace  and  inside,  opposite  Billingsgate  light-house. 

1  think  the  harbor  "  worthy  of  improvement,"  and  respectfully  recom- 
iend  that  the  portion  of  the  harbor  surveyed  in  1871  be  re-examined 
ith  the  view  of  ascertaining  the  changes  which  have  taken  place  since 
lat  survey,  aud  that  special  surveys  be  made  of  the  two  shoals  between 
illingsgate  light-house  and  the  deep  water  of  the  outer  bay.  The  ob- 
•ct  of  the  first  is  to  make  an  estimate  for  a  channel  with  6  feet  depth, 
iean  low  water,  to  the  town  wharves,  and  of  the  second  for  providing 
□  entrance  12  feet  deep,  mean  low  water,  for  the  mackerel  fleet,  to  a 
?cure  harbor  of  refuge  in  the  inner  harbor  at  all  stages  of  the  tide. 

The  cost  of  the  survey  is  estimated  at  $1,500.  Au  allotment  of  that 
lm  for  the  purpose  indicated  is  respectfully  recommended. 

A  sketch0  plan  of  Wellfleet  Harbor  is  inclosed  herewith. 
Very  respectfully,  your  obedieut  servant, 

G.  I j.  Gillespie, 
Lieut.  Col.  of  Engineers. 

The  Chief  of  Engineers,  U.  S.  A. 


survey  of  wellfleet  harbor,  massachusetts. 

United  States  Engineer  Office, 

Boston,  Mass.,  November  28,  1887. 

General:  Incompliance  with  instructions  contained  in  your  letter 
ated  March  16,  18S7,  I  have  the  honor  to  transmit  herewith  a  report 
f  Mr.  Sophus  Haagensen,  assistant  engiueer,  on  the  survey  of  Wellfleet 
[arbor,  Massachusetts,  made  to  comply  with  the  provisions  of  the  river 
[id  harbor  act  approved  August  5,  1886. 

A  tracing  of  the  chart  prepared  from  the  survey  is  also  transmitted, 
pou  which  are  drawn  the  limits  of  the  improvement  proposed  for  the 
arbor. 

Wellfleet  is  situated  on  Cape  Cod  Bay,  on  the  south  shore  of  the 
en  insula  of  Cape  Cod,  12  miles  southeast  of  Province  town  Harbor.  It 
the  best  and  most  sheltered  harbor  on  the  cape,  except  that  of  Prov- 
icerowu,  and  is  the  resort  of  the  principal  mackerel  fleet  of  the  coast, 
hich  fleet  numbers  over  one  hundred  vessels,  besides  of  other  flsher- 
ien  whose  sail  vary  iu  number  and  kind. 

The  catch  of  fish,  one  year  with  another,  averages  20,000  barrels,  at 
a  estimated  valuation  of  $100,000. 
The  harbor  is  divided,  practically,  into  two  parts : 
First.  The  iuuer  harbor,  which  includes  the  part  north  of  Snialley's 
ar,  and  is  known  as  the  Deep  Hole  anchorage,  from  which  the  car- 
yes  are  lightered  to  the  wharves  of  the  town.  This  anchorage  is  com- 
ietely  protected  and  safe,  as  the  bounding  shores  are  all  above  the 
ighest  water  level.  The  area  included  within  the  6  foot  curve  is  900 
ires,  and  is  distant  3,700  feet,  at  the  nearest  point,  from  the  town 
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wharves.   The  12-foot  channel,  which  traverses  nearly  the  whole  of  thij 
basin,  is  400  feet  wide,  and  practically  terminates  in  the  Deep  Hole. 

Second.  The  outer  harbor,  which  inclndes  the  outer  anchorage  ami  \\* 
approach  over  Stony  Bar.  At  very  high  stages  of  the  tide  this  anchor 
age  becomes  a  wide  estuary  of  Cape  Cod  Bay,  as  the  shoals  ou  tht 
west  side,  including  Billingsgate  Island,  are  wholly  submerged.  Safe 
anchorage  at  such  times  can  only  be  secured  by  going  into  the  inM 
harbor.  Billingsgate  Island  and  Lieutenant  Shoal  divide  the  outer  har 
bor  into  two  basins;  the  outer  one  is  wide  and  shoal,  having  a  widrh 
between  the  12-foot  curves  of  3,000  feet  and  a  maximum  depth  of  21  feet;] 
while  the  inner  one  is  narrow  and  deep,  having  a  width  between  the  12- 
foot  curves  of  1,000  feet  and  a  maximum  depth  of  34  feet.  The  connecr 
ing  passage  of  these  two  basins,  where  the  width  is  only  300  feet  and 
the  depth  14  feet,  is  regarded  by  mariners  as  the  part  of  the  chancel 
which  affords  the  most  difficult  navigation.  A  proper  location  of  the 
buoys  will  make  the  access  easy  and  convenient. 

The  outer  bar,  known  as  Stony  Bar,  offers  no  obstruction;  it  has  1^ 
feet  at  mean  low  water,  and  the  channel  over  it,  between  the  12-foot 
curves,  has  a  width  of  1,400  feet. 

It  has  been  before  stated  that  the  anchorage  of  the  inner  harbor  is | 
good  and  sheltered ;  but  it  must  be  noted  that  it  does  not  meet  all  tlx 
commercial  necessities  of  the  harbor,  inasmuch  as  it  has  no  eouueetR'Q 
for  vessels  with  the  town  wharves  at  low  tide.  From  the  margin  of  the, 
Deep  Hole  the  bottom  rises  gradually  until  it  becomes  exposed  at  the 
wharves  at  low  tide.  This  fact  very  much  impairs  the  anchorage  com 
mercially.  It  is  proposed  to  ameliorate  the  conditions  iu  a  degree  by 
excavating  a  channel  4,200  feet  long,  100  feet  wide  at  bottom,  and  6 H 
deep,  mean  low  water,  from  the  Deep  Hole  to  the  wharves. 

The  estimate  of  the  cost  is  as  follows : 

Dredging  86,000  cubic  yards  of  material,  scow  measurement,  at  25  cento  per 

cubic  yard  $21. 'J* 

Contingencies  lor  engineering,  etc  

Total  

An  appropriation  of  $24,000  is  recommended  for  this  improvement 
When  this  new  channel  is  opened  and  the  buoys  in  the  outer  harbor 
are  properly  located,  the  inner  harbor  will  be  equal  to  every  demaa-i 
upon  it  for  depth  of  water  and  ease  of  access. 

I  invite  attention  to  the  accompanying  report  of  Mr.  Haagenseo,  as- 
sistant engineer,  for  the  details  of  the  survey  and  the  description  of  tb* 
harbor. 

I  also  invite  attention  to  my  preliminary  report  on  the  harbor,  da:e4 
November  8,  18S6. 

My  thanks  are  due  to  Mr.  Simeon  Atwood,  deputy  collector  of  fl*- 
toms,  for  the  accompanying  statement  giving  the  commercial  statistic* 
of  the  harbor,  viz  : 

The  following  is  a  report  for  the  harbor  of  Wellfleet,  showing  the  amount  of  revet.  * 
collected  during  the  fiscal  year  ending  June  30,  1887,  the  number  of  entrances 
clearances,  the  tonnage  and  character  of  the  same,  and  other  items  showing 
amount  of  commerce  and  navigation,  both  foreign  and  domostic,  to  be  benefited 
the  completion  of  each  particular  work  : 

Foreign  clearances   

Coastwise  entries  of  foreign  salt  .  

Revenue  collected     $166.* 

Salt  received  in  bond  (9lJ8,900  pounds)   $1,01* 

Lumber  landed  (240,000  feet  )   $3,500. 

Coal  landed  (1,221  tons)   $6,  lfcv 

Cured  mackerel  landed  (3,105  barrels)  ...  $41,704. 


i 
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Tonnage  employed. 


•ting 
inage 


Gross. 


3, 053.  CO 
ft  595. 65 


Net. 


2, 900. 39 
2,  4ti3.  82 


6.648.05  5.360.21 


tensed  for  coasting;  vessels  licensed  for  fishing,  41. 
itfully  submitted. 

Simeon*  At  wood, 

Deputy  Collector. 


lost  respectfully  suggest  that  the  year  ending  June  30,  1886,  was  an  off 
the  fishing  interests  aud  products  are  concerned.    To  show  the  products 
>vious  I  append  the  following  : 

Catch  of  mackerel. 


Year*. 


Values. 


31. 906 

30,  isa 

14, 175 
32, 168 
19,  676 
3.  106 
6,  100 


$171,019.00 
177.  173.27 
12*5.845. 10 
155.  187. 19 
102,  377.23 
41.704.27 
90, 000.  00 


iently  the  amount  of  salt  received  would  be  correspondingly  large, 
tfully, 

Simeon  Atwood, 

Deputy  Collector. 

\t  is  in  the  collection  district  of  Barnstable,  Mass.,  and  the  nearest  light- 
;ated  upon  Billingsgate  Island. 

*ry  respectfully,  your  obedient  servant, 

G.  L.  Gillespie, 
Lieut.  Col.  of  Engineers* 

[iep  of  Engineers,  U.  S.  A. 


report  of  mr.  sopnus  haagexsen,  assistant  engineer. 

United  States  Engineer  Office, 
DobU)  n,  Mass.,  Xovember  11,  1?87. 

EL :  I  have  the  honor  to  report  upon  the  survey  of  Welltleet  Harbor,  Massa- 
I  made  in  September  and  October,  1887,  in  pursuance  of  your  instructions  ; 
ibmit  a  map  of  the  survey  drawn  to  a  scale  of  1 :  20,000. 

TOPOGRAPHY.  • 

sompanying  map  is  reduced  from  the  original  plot  of  the  survey,  which  was 
a  scale  of  1  :5,000.    A  base-line,  5,580.66  feet  long  was,  measured  from  Mer- 
rharf  west  ward  aloug  tho  beach  toward  Herring  River.    Twenty-two  trian- 
points  wero  located,  of  which  nine  were  occupied,  and  from  these  two 
aud  fourteeu  tri angulation  angles  were  measured  ;  the  most  important  wi^re 
not  less  than  four  times, 
ligh-wator  lino  is  essentially  that  of  the  U.  8.  Coast  Survey  map,  1851,  with 
>n  of  the  wharves  in  Welltleet  and  the  shore-line  of  Billingsgate  Island.  Tbe 
island  is  much  reduced  in  size,  and  has  been  beaten  to  the  eastward  since  lbol 
feet.    The  outer  Billingsgate  Island  (former  site  of  the  light-house)  has  now 
red,  and  tho  highest  part  of  the  remains,  dry  at  half-tide  (Sunken  Island), 
east  of  its  position  iu-1851, 

> 

HYDROGRAPHY. 

,a  of  Wellfleet  Harbor  is  about  5  miles  north  to  south  by  3  miles  from  east  to 
d  amounts  to  9,811  acres.    Of  this  area  about  2,240  acres  were  covered  by  our 
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soundings,  so  as  to  develop  the  channel.  In  the  southerly  part  of  the  harbor  ibs 
channel  through  Stony  Bar  and  that  between  Billingsgate  Island  and  Lieutenc: 
Island  Shoal  were  specially  examined  by  closer  soundings ;  in  the  northerly  part,  from 
Smal ley's  Bar  to  the  town  wharves,  most  of  the  area  was  covered  by  close  sounding! 
One  hundred  and  thirteen  lines  of  soundings  were  established.  An"  aggregate  let^S; 
of  60  miles  of  these  were  run,  upon  which  11,717  sounding  were  taken;  of  this  cjsk 
ber  1,867  were  located  by  observations  from  or  upon  shore  stations  with  transit  c 
sextuut.  The  soundings  expressed  in  feet  and  tenths,  are  selected  from  the  aW- 
those  in  feet  are  taken  from  the  U.  8.  Coast  Survey  manuscript  m"ap;  they  all  rer* 
to  mean  low  water. 

TIDES. 

Two  tide-staves  were  established,  one  at  Central  Wharf,  for  the  upper  harbor,  e! 
one  in  the  channel  off  Billingsgate  Island,  for  the  survey  of  the  lower  harbor ;  tl< 
both  had  their  zero  at  mean  low  water,  as  determined  iu  1671,  and  which  is  inari . 
by  the  top  of  stone  monument  N.  8,  14.76  feet  above  mean  low  water.  When  Mti 
1871,  monument  8  was  55  feet  southeast  of  Mayo's  Beach  Light ;  since  then  the  Iks 
has  been  moved  north  about  100  feet. 

Mean  rise  or  fall  of  tide   11 J 

Meau  rise  or  fall  of  spring-tide   W 

Mean  rise  or  fall  of  neap-tide   81 

DESCRIPTION  OF  HARBOR  AND  SHIP-CHANNEL. 

The  harbor  may  be  divided  into  the  upper  aud  lower  harbor  by  a  line  thron: 
Smalley's  Bar  and  Lieutenant  Island. 

The  upper  harbor  is  well  sheltered  on  the  east  and  north  by  the  high  hills  of  ri 
mainland,  and  on  the  went  by  Great  Island,  Great  ami  Little  Beach  hills. 

The  lower  harbor  is  well  protected  against  east  winds  by  the  high  land  of  Eastha: 
but  in  the  other  directions  much  exposed,  especially  at  high  water  of  spring-tio^ 
when  even  Billingsgate  Island  is  overflowed. 

The  lower  harbor  has  two  basins:  Basin  1,  between  Stony  Bar  and  Lieutecs 
Island  Shoal:  basin  2,  between  Lieutenant  Island  Shoal  and  Smalley's  Bar. 

The  upper  harbor  has  two  basins :  Basin  3,  between  Smalley's  Bar  and  Qiiab-c 
Ground;  basin  4,  or  Deep  Hole,  between  Quahang  Ground  and  the  flats,  gradoii. 
shoaling  towards  the  wharves. 

The  channel  from  Cape  Cod  Bay  through  8tony  Bar  to  Basin  1  is  4,000  feet  1*1 
from  the  18-foot  curve  on  the  outside,  to  the  18-foot  hole  inside  of  the  bar.    The  bU  • 
buoy  on  the  bar  is  half-way  between  the  18-foot  depths,  and  its  distance  from  u- 
wharves  in  town  is  6  miles,  measured  on  the  axis  of  the  ship-channel.    There  is  a  1 
loot  channel  through  Stony  Bar  of  a  least  width  of  700  feet;  the  12-foot  channel* 
not  less  than  1,400  feet  wide.    Basin  1  is  on  the  12  foot  enrve,  3,000  feet  iu  widti 
4,000  feet  in  length.   The  greatest  depth  found  is  21  feet,  and  the  average  depti 
15  feet  at  mean  low  water.    From  this  basin  three  dangerous  rocks  were  removes  a 
1872-73,  via: 

Channel  Rock,  having  only  1.8  feet  water  over  it  at  mean  low  water ;  Lobster  Blv» 
having  only  4.5  feet  water  over  it  at  mean  low  water,  and  Lumpflsh  Rock  ha^t: 
only  3.5  feet  water  over  it  at  mean  low  water. 

The  channel  between  Basin  1  and  2  is  the  one  most  complained  of  by  the  pilots.  '•' 
runs  in  a  northwesterly  direction  to  a  line  between  Billingsgate  Island  Light  and: j 
red  bnoy  at  the  extremity  of  Lieutenant  Island  Shoal ;  this  bnoy  is  4$  miles  frorc:> 
wharves;  2,000  feet  below  the  buoy  is  the  most  difficult  place ;  there  is  a  least  vtk - 
of  300  feet  on  the  12-foot  contours,  and  14  feet  depth  can  be  carried  through  the  etc 
nel,  which  deepens  rapidly  above ;  half-way  to  the  buoy  the  18-foot  channel  cue. 
mences ;  off  the  red  buoy  the  depth  is  27  feet  at  mean  low  water. 

Basin  2  is  the  deepest  part  of  the  harbor.  From  the  red  buoy  at  Lieutenant  IsU* 
Shoal  to  the  black  buoy  off  8malley's  Bar  (Sf  miles  from  the  wharves)  there  t«- 
straight  18-foot  channel,  averaging  1,000  feet  in  width,  and  having  from  4  to  5$  fa»i- 
oms  of  water  in  it  at  mean  low  water. 

Basin  3  Joins  Basin  2  at  the  black  buoy  off  Smalley's  Bar.  The  18-foot  channel* 
this  junction  is  not  less  than  400  feet  wide.  Basin  3  measures  on  the  12-foot  center 
2,000  by  3,000  feet.  The  greatest  depth  is  21  feet,  while  the  average  is  16  fee!  il 
mean  low  water.  From  this  basin  two  dangerous  rocks  were  removed  in  1872- *:t 
viz: 

Mayo's  Rock,  having  only  2.7  feet  over  it  at  mean  low  water,  and  Bay  Rock,  thet^ 
of  which  was  3.4  feet  above  mean  low  water. 

The  Qnahaug  Ground  separates  Basin  3 from  Basin  4  (Deep  Hole) ;  the  channel  co- 
llecting the  two  begins  one-half  mile  northwest  of  Smalley's  Bar  Bnoy,  and  runsii* 


Digitized  by  Google 


APPENDIX  B — REPORT  OF  LIEUT.  COL.  GILLESPIE.  481 

>rth  for  about  1  mile,  where  the  continuous  12-foot  curve  ends,  distant  about  1  mile 
»m  the  wharves.  The  lower  half  of  the  12-foot  channel  averages  500  feet  in  width, 
le  upper  half  300  feet. 

The  greatest  depth  in  Deep  Hole  is  13  feet,  and  the  C-foot  contour  extends  to  within 
GOO  feet  from  Central  Wharf.  With  exception  of  oue  "  pot  hole  "  one-half  mile  from 
to  wharves,  with  not  to  exceed  7  feet  at  meau  low  water,  the  flats  shoal  gradually 
►  the  town. 

Herring  River  on  the  west,  and  Town  Creek  on  the  east,  empty  into  the  head  of 
le  harbor,  draiuing  large  areas  of  salt  marshes  iu  the  town. 

With  the  exception  of  the  development  of  details  by  more  numerous  soundings,  no 
aterial  change  in  the  upper  harbor  can  be  seen  by  comparison  with  former  surveys; 
Lit  the  present  detailed  surveys  of  the  bars  in  the  lower  harbor  (not  surveyed  in 
■wl),  shows  practicable  channels  through  them  of  such  widths  and  depths  as  are 
:ate<l  above. 

Very  respectfully,  your  obedient  servant, 

Sopnus  Haagensejj, 

Assistant  Engineer. 

Lieut.  Col.  Geo.  L.  Gillespie, 

Corps  of  Engineers,  U.  S.  J. 

ENG  88  31 
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PROVEMENT  OF  HARBORS  AND  RIVERS  OX  THE  SOUTHERN  COAST  OF 
MASSACHUSETTS  AND  IN  RHODE  ISLAND  AND  CONNECTICUT. 


"SPORT  OF  MAJOR  WILLIAM  R.  LIVERMORE,  CORPS  OF  EXGIXEERS, 
OFFICER  IX  TEMPORARY  CHARGE,  FOR  THE  FISCAL  YEAR  EXDIXG 
lUXE  'M,  1&S3,  I,  WITH  OTHER  DOC UMEXTS  R EL ATIXG  TO  THE  WORKS. 


IMPROVEMENTS. 


.  Harbor  of  Refuge  at  Hyannis,  Mas- 
sachusetts. 

.  Harborof  Refuge  at  Nantucket,  Mas- 
sachusetts. 
Wood's  Holl  Harbor,  Massachusetts. 

.  Wareham  Harbor,  Massachusetts. 

i.  Westport  Harbor,  Massachusetts. 

».  Taunton  River, Massachusetts. 

'.  Warren  River,  Rhode  Island. 

'.  Pawtucket  River,  Rhode  Island. 

».  Providence  River,  and  Narragaui 
Hay,  Rhode  Island. 


10.  Removal  of  Green  Jacket  Shoal,  Prov- 

idence River.  Rhode  Island. 

11.  Newport  Harbor,  Rhode  Island. 

12.  Harbor  of  Refuge  at  Block  Island, 

Rhode  Island. 

13.  Little    Narragansett     Bay,  Rhode 

Island  and  Connecticut.  * 
j  14.  Pawcatuck  River,  Rhode  Islaud  and 
Connecticut. 
l.r>.  Harbor  of  Refuge  at  Stonington,  Con- 
necticut. 


EXAMINATIONS  AND  SURVEYS. 


>.  New  Bedford  Harbor,  Massachusetts.  |  17.  Taunton  River,  Massachusetts. 


Engineer  Office,  U.  S.  Army, 
Newport,  R.  /.,  July  2,  1888. 

Sir:  I  have  the  honor  to  submit  herewith  annual  reports  for  the 
ear  ending  June  30,  1888,  for  river  and  harbor  works  temporarily  in 
ny  charge. 

This  office  was  assisted  during  the  year  by  Assistant  Engineer  Ed- 
vard  Farrish ;  by  Assistant  Engineer  Frank  I.  Angell  from  July  21  to 
Yugust  5, 1887,  and  by  Assistant  Engineer  John  II.  Kostock  from 
August  6,  1887,  to  June  30, 1888. 

Very  respectfully,  your  obedient  servant, 

W.  R.  LlVERMORE, 

Major  of  Engineers. 

The  Chief  of  Engineers,  U.  S.  A. 

48a 
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C  I. 

HARBOR  OF  REFUGE  AT  HYANNIS,  MASSACHUSETTS. 

The  harbor  of  Hyanuis  lies  on  the  south  shore  of  the  peninsular 
Cape  Cod,  about  15  miles  to  the  westward  of  the  heel  of  the  cape,  ari 
is  an  important  harbor  of  refuge. 

The  mean  rise  and  fall  of  the  tide  is  about  3}  feet. 

ORIGINAL  CONDITION. 

Before  improvement  it  was  an  open  roadstead,  exposed  to  southerly 
storms. 

PLANS  OF  IMPROVEMENT. 

Iu  the  years  1827-1S38  a  breakwater  of  riprap  granite  1,170  feet  Ion: 
was  constructed,  covering  an  anchorage  of  about  175  acres,  the  entramr 
to  which  has  a  depth  of  about  15J  feet.    In  the  years  1852-1882  exten 
fiive  repairs  were  made  in  increasing  the  width  of  its  base  and  the  size  • 
the  stoue  forming  its  sides  and  top. 

The  depth  of  water  inside  the  breakwater  is  insufficient  for  inai 
vessels  that  seek  the  harbor  for  refuge,  and  Colonel  Elliot's  project  \$ 
the  improvement  of  the  harbor,  publish)  1  in  the  Keport  of  the  Chief* 
Engineers  for  1885,  volume  1,  pages  560 and  G19-C21,  contemplated  dreil: 
iug  the  area  protected  by  the  breakwater  to  a  depth  of  15£  feet  at  mm 
low  water. 

AMOUNT  EXPENDED  AND  RESULTS  TO  JUNE  30,  1887. 

The  amount  expended  on  this  work  up  to  June  30, 1887,  was  $124,103.1* 
The  breakwater  had  been  completed  according  to  the  original  project 
and  the  subsequent  plans  for  strengthening  it,  and  the  15J-foot  aueLtt 
age  area  had  been  increased  by  about  two  acres. 

OPERATIONS  DURING  THE  LAST  FISCAL  YEAR. 

At  the  beginning  of  the  last  fiscal  year  the  work  was  iu  progress 
under  the  project  for  the  expenditure  of  the  appropriation  of  $10,000<j 
August  5,  1886,  approved  by  the  Chief  of  Engineers,  which  consist^ 
iu  beginning  the  work  of  dredging  at  the  eastern  side  of  the  area  tofe 
deepened,  and  continuing  it  as  far  to  the  westward  as  the  funds  avail 
able  would  permit.  The  work  was  continued  up  to  September  30, 
when  it  was  suspended  on  account  of  the  weather. 

The  contractor  has  failed  to  resume  operations,  and  the  time  for  tk 
completion  of  the  contract  expired  on  June  30. 

Mr.  Thomas  A.  Churbuck  was  the  local  inspector  of  the  work  <rf 
dredging. 

AMOUNT  EXPENDED  DURING  THE  LAST  FISCAL  YEAR  AND  RESULT* 

TO  JUKE  30,  1888. 

The  amount  expended  during  the  last  fiscal  year,  including  liabilities 
outstanding  June  30,  18SS,  was  $3,724.19.  The  result  has  been  the  ex 
oa  vat  ion  of  21,389  cubic  yards  of  mud  aud  sand  and  the  increased 
the  15A  foot  anchorage  area  protected  by  the  breakwater  by  about  4.9 

acres,  " 
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WORK  REQUIRED  TO  COMPLETE  THE  EXISTING  PROJECT. 

The  work  required  to  complete  the  existiug  project  is  the  completion 
>f  the  dredging  to  a  depth  of  15J  feet  in  the  area  limited  on  the  west 
>y  a  line  running  due  north  from  the  western  end  of  the  breakwater  and 
>n  the  north  by  a  line  running  parallel  to  the  breakwater  and  dis- 
ant  1,500  feet  from  it,  leaving  a  berm  of  100  feet  along  its  northern 
ide. 

DERATIONS  CONTEMPLATED  FOR   THE  FISCAL  YEAR  ENDING  JUNE 

30,  1889. 

The  execution  of  the  project  above  referred  to,  of  deepening  the 
mchorage  area  inside  the  breakwater,  will  be  continued. 

Hyannis  Harbor  is  in  the  Barnstable  collection  district,  and  Barnstable  is  the  uearest 
►ort  of  entry.  The  amount  of  revenne  collected  at  Barnstable  in  the  last  fiscal  year 
vas  $570.  OS. 

The  main  valae  of  the  harbor  is  for  a  harbor  of  refuge.  The  nearest  light-house  is 
lyannis  Light;  the  nearest  fortification  is  the  fort  at  Clark's  Point,  New  Bedford, 

Money  statement. 


Fuly  1,  1887,  amount  available   $9, 194. 40 

Fulv  1,  1888,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  lt>87   $3, 369. 1 1 

ruly  1,  1888,  outstanding  liabilities   355.0> 

Fuly  1,  1888,  amount  covered  by  existing  contracts   5,449. 39 

  9, 173. 58 


Fuly  1,  1888,  balance  available   20. 82 

Lmount  appropriated  by  act  of  August  11,  18d3   10, 000. 00 


Lmouut  available  for  fiscal  year  ending  June  30,  1889   10, 0*20. 82 


Amount  (estimated)  required  for  completiou  of  existing  project   25,  f  62. 00 


Amount  that  can  be  profitably  expended  in  fiscal  year  eudiug  June  30, 1890   25, 602. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867.  ' 


COMMERCIAL  STATISTIC*. 
[Furniabed  by  Mr.  A.  F.  Lothiop.  Hyannis,  Mass.) 
IMPORTS. 


2oal  tons..  8,071 

Srain  bushels..  125,000 

Brick   25,000 

Lumber  feet..  1,250,000 

Lime  barrels..  300 

EXPORTS. 

Iced  fish  barrels..  800 

VESSELS  IN  HARBOR  DURING  THE  YEAR. 

8ailing   1,400 

Steam   225 
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HARBOR  OF  REFUGE  AT  NANTUCKET,  MASSACHUSETTS 

Nantucket  Harbor  is  the  only  one  between  the  harbors  of  Martha i 
Vineyard  (Vineyard  Haven  and  EdgartowD;  and  Provincetown.  adi> 
tance  of  about  100  miles,  except  the  small  harbor  of  Hyannis,  on  tk» 
other  ttje  north  »ide  of  Nantucket  Sound,  the  navigation  of  which  • 
intricate  and  dangerous  by  reason  of  numerous  shoals.  Xaatuckr 
£Jarl>or  has  oeep  water  inside,  and  the  object  of  the  improvement  is: 
make  it  a  harbor  of  refuse  for  vessels  plving  between  ports  north  aw 
south  of  Cape  Cod,  estimated  to  be  30.UUU  annually.  In  the  memon* 
to  Congress,  on  which  the  tirst  appropriation  for  this  harbor  of  rero? 
was  based,  it  was  stated  that  more  than  500  vessels  hail  been  wrecks 
in  the  vicinity  of  the  island. 

The  mean  rise  and  fall  of  the  tide  is  about  3  feet. 

ORIGINAL  CONDITION. 

Before  the  commencement  of  the  present  work  there  was  a  sba* 
about  1)  miles  in  width  outside  the  entrance,  through  which  shoal  tb? 
cbanuef  or  line  of  best  water  was  only  about  C  feet  deep  and  ve: 
crooked  and  subject  to  changes  in  location. 

PLANS  OF  THE  WORKS. 

The  present  approved  project  is  to  construct  jetties  of  riprap  st<*- 
projecting  from  either  side  of  the  present  entrance  to  the  harbor,  for 
the  purpose  of  concentrating  the  strength  of  the  tidal  currents,  andei 
cavating  a  channel  of  13  feet  depth  by  scour,  aud  at  the  places  wlier* 
the  full  depth  required  will  not  be  reached  by  this  meaus  to  comply 
the  work  by  dredging.  A  plan  of  the  works  may  be  found  in  the 
port  of  the  Chief  of  Engineers  for  1885,  volume  1,  page  578. 

AMOUNT  EXPENDED  AND  RESULTS  TO  JUNE  30,  1S87. 

The  amount  exj>ended  on  this  project  up  to  the  close  of  the  fiscal 
year  ending  June  30, 18S7,  including  liabilities  outstanding  at  that  date, 
was  $111,031.77,  and  the  result  was  the  construction  of  the  west  jet:* 
to  a  j>oiiit  3,1)55  feet  from  the  shore  and  the  east  jetty  to  a  distanced 
330  feet  from  the  initial  point  on  the  shore,  which  is  the  outer  endV 
the  middle  of  the  three  northwest  spurs  built  on  Coatue  Beach  soe? 
years  ago,  and  the  foundation  was  laid  ami  the  jetty  partially  am 
pleted  for  an  additional  distance  of  50  feet. 

OPERATIONS  DURING  THE  LAST  FISCAL  YEAR. 

At  the  beginning  of  the  last  fiscal  year  the  work  of  the  construction 
of  the  east  jetty  uuder  the  approved  project  was  in  progress,  and  vrtt> 
continued  until  October  1,  1887.  The  contractor  has  failed  to  resins 
operations  as  required  by  his  coutract. 

Soundings  were  taken  over  the  area  between  the  east  jetty  and  Bra:" 
Point,  but  show  no  material  change  in  the  depth  of  water  beyond  tba: 
already  reported. 

Until  the  two  jetties  are  completed  and  a  light-house  erected  on  one 
of  t  hem  the  end  of  the  west  jetty  will  be  a  source  of  danger  to  vessel* 
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tering  nm\  leaving  the  port  at  night.  In  order  to  avoid  this  danger 
far  as  possible,  a  temporary  light  has  been  established  at  the  end  of 

at  jetty,  which  has  been  faithfully  maintained  duriug  the  year. 

Mr.  C.  O.  Abell  was  local  inspector  of  the  work  of  the  construction 
the  east  jetty. 

IOUNT  EXPENDED  DURING  THE  LAST  'FISCAL  YEAR  AND  RESULTS 

TO  JUNE  30,  18SS. 

The  amonut  expended  during  the  last  tiscal  year,  including  liabili- 
?s  outstanding  Juoe  30, 1888,  was  $7,G18.92.  The  constructiou  of  the 
st  jetty  was  continued  and  fully  completed  to  a  distance  of  about  385 
dt  from  the  initial  point  on  the  shore,  and  the  foundation  was  laid 
d  the  jetty  partially  completed  for  au  additional  distance  of  200  feet. 
Liring  the  tiscal  year  2,941.5  tons  of  stone  were  placed  in  the  jetty. 

WORK  REQUIRED  TO  COMPLETE  THE  EXISTING  PROJECT. 

The  work  required  to  complete  the  existing  project  is  the  completion 
the  east  ami  west  jetties,  and  the  excavation  by  dredging  of  so  much 
the  channel  as  may  not  be  excavated  by  tidal  scour. 

>ERATIONS  CONTEMPLATED  FOR  THE  FISCAL  YEAR  ENDING  JUNE 

30,  1889. 

It  is  proposed  to  continue  the  construction  of  the  east  jetty  as  far  as 
e  available  funds  will  permit. 

Nantucket  is  in  tbe  Nantucket  collection  district,  and  is  a  port  of  entry.  The 
lount  of  revenue  collected  at  Nantucket  in  the  last  fiscal  year  was  $40.15.  The 
lue  of  the  harbor  is  mainly  as  a  harbor  of  refuge.  The  nearest  light-houses  are 
mt  ticket  Cliff  and  Brant  Point  lights.  The  nearest  fort  itication  is  the  fort  at  Clark's 
tint,  New  Bedford,  Mass. 

Money  statement. 


ly  1,  18*7,  amount  available   $13, 468.  S3 

lV  1,  1888,  amount  expended  during  tiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  1*87   $6,  926. 68 

ily  1,  1888,  outstanding  liabilities   698.24 

lv  1,  1888,  amount  covered  by  existing  contracts   5,  840.  31 

 13, 46*.  23 


nount  appropriated  by  act  of  August  11,  1888   20,000.00 


Amount  (estimated)  required  for  completion  of  existing  project   230, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  Jnne  30,1800   50, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1*66  and  1*67. 


COMMERCIAL  STATISTICS. 
[Furnished  by  Mr.  Albert  A.  Gardner,  collector  of  custom*.  Nantucket,  Maim.] 

IMPORTS. 

»al  tons..  6,830 

rain  bushels..  15,000 

lour  barrels..  4,500 

av    tons..  1*0 

timber  feet..  2,000,500 

rick   320, 000 

ime  barrels..  1,050 

fiiient  do....  320 

'ood  cords..  680 

lit    bushels..  1,000 

encral  merchandise   tons . .  4, 006 
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IMPROVEMENT  OF  HARBOR  OF  WOOD'S  HOLL,  MASSACHUSETTS 

This  harbor  is  on  the  north  side  of  Vineyard  Sound  and  is  divide 
into  Great  Harbor  and  Little  Harbor.  The  name  Wood's  Holl  is  als 
applied  to  the  adjoining  strait,  which  connects  Vineyard  Sound  viti 
Buzzard's  Bay.  The  site  of  the  works  is  Great  Harbor,  Wood's  IK 
The  mean  rise  and  fall  of  the  tide  is  about  2  feet. 

ORIGINAL  CONDITION. 

Before  the  improvement  the  site  of  the  present  works  was  a  sofc 
merged  point  of  land  extending  from  the  shore  of  the  harbor. 

PLANS  OF  IMPROVEMENT. 

The  adopted  project  for  the  improvement  of  Great  Harbor,  W'wk 
Holl,  was  for  the  construction  of  retainiug-walls  on  the  shore,  a  hal- 
low pier  and  wharves  for  the  use  of  the  United  States  Fish  Commissi*, 
aud  to  serve  also  as  a  coaling  statiou  for  vessels  of  the  Revenue  Man* 
and  other  branches  of  the  public  service,  and  as  a  harbor  of  refay. 
A  plan  of  the  works  may  be  found  in  the  Report  of  the  Chief  of  En:- 
neers  for  1884,  vol.  1,  page  598.  Also,  for  the  removal  of  a  dangers 
rock  in  the  strait  of  Wood's  Holl. 

AMOUNT  EXPENDED  AND  RESULTS  TO  JUNE  30,  1887. 

The  amount  expended  on  these  works  to  June  30, 1S87,  was  $91,10-V* 
The  retaining  and  pier  walls  and  the  dredging  of  the  interior  of  & 
hollow  pier  and  the  berths  for  public  vessels  had  been  completed,  id 
all  the  wharves  as  projected  had  been  completed,  except  a  small  aniouf 
of  planking  on  the  coal- wharf  extension.  The  daugerous  rocks  in  A 
strait  had  been  removed,  and  the  small  amount  of  dredging  in  the  n* 
of  the  coal-wharf  extension  had  been  completed. 

OPERATIONS  DURING  THE  LAST  FISCAL  YEAR. 

At  the  beginning  of  the  fiscal  year  the  work  under  the  appro** 
project  for  the  improvement  of  the  harbor  at  Wood's  Holl  was  in 
ress,  and  was  completed  July  20, 1887. 

Mr.  Frank  I.  Angell  was  the  local  inspector  of  the  work  at  Wooi> 
Holl. 


AMOUNT  EXPENDED  DURING  THE  LAST  FISCAL  YEAR  AND 

TO  JUNE  30,  1888. 


The  amount  expended  during  the  last  fiscal  year,  including  liability 
oustanding  Juue  30,  1888,  was  $451.16.   The  pier  and  retaining 
have  been  constructed,  the  basin  and  berths  for  vessels  have 
dredged,  and  all  the  wharves  as  projected  have  been  completed,  the 
gerous  rocks  iu  the  straight  have  been  removed,  and  the  small  anions- 
of  dredging  in  the  rear  of  the  coal-wharf  extension  has  been  complete* 

WORK  REQUIRED  TO  COMPLETE  THE  EXISTING  PROJECT. 

The  completion  of  the  work  under  the  contract  with  William  H 
throp  &  Co.,  dated  September  27, 1886,  aud  the  supplemental  contra^ 
Jated  November  12,  18SG.  finished  the  improvement  as  far  as  projects- 
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OPERATIONS  CONTEMPLATED  FOR  THE  FISCAL  YEAR  ENDING  JUNE 

30,  1889. 

No  work  is  proposed  for  the  fiscal  year  ending  June  30,  1889. 

Wood's  Holl  is  in  the  Barnstable  collection  district.  New  Bedford  is  the  nearest 
fx>rt  of  entry.  The  amount  of  revenue  collected  in  the  last  fiscal  year  was,  at  Barn- 
~»t:able,  $.770.02,  and  at  New  Bedford,  $58,865.60.  The  nearest  light-house  is  Nobska 
I^iglit  :  the  nearest  fortification  is  the  fort  at  Clark's  Point,  New  Bedford,  Mass. 

Money  statement. 

J" uly  I,  1687,  amount  available   $451.  1C 

m3 ii  1  v  I,  1688,  amount  expended  during  fiscal  vear,  exclusive  of  liabilities 

outstanding  July  1,  1687   451. 16 


COMMERCIAL  STATISTICS. 
(Furnished  by  A.  F.  Shriverick.  Wood'*  Holl,  Masa.] 
The  receipts  and  shipments  by  vessels  have  been  about  as  follows  during  the  past 


Cargoes  of  coal  aggregating  6,000  tons   25  to  30 

Cargoes  of  Hpiles,  wharf  material,  etc   4 

Cargoes  of  lumber   4 

Cargoes  of  barrels   4 

Cargoes  of  completed  fertilizer,  phosphate,  rock,  brimstone,  nitrate  of  soda, 
fish  scraps,  and  other  materials  used  in  the  manufacture  of  fertilizers,  ag- 
gregating about  25,000  tons   75 


C4- 

IMPROVEMENT  OF  WAREHAM  HARBOR,  MASSACHUSETTS. 

This  harbor  is  an  estuary  at  the  bead  of  Buzzard's  Bay.  The  object  of 
the  improvement  is  to  deepen  and  widen  the  channel  leading  from  Buz 
zard's  Bay  to  Wareham,  the  industries  of  which,  and  of  several  towns 
in  the  vicinity  with  which  it  is  connected  by  rail,  are  chiefly  the  manu- 
factures of  iron,  and  depend  largely  on  transportation  by  water  of  the 
material  used  therein.  The  commerce  of  Wareham  is  carried  on  in  sail- 
iug  vessels,  and  the  channel  is  to  be  made  a  beating  channel  for  such 
vessels. 

Another  object  of  the  improvement  is  the  raising  of  Long  Beach,  over 
which  the  sands  from  the  bay  were  washed  into  the  harbor.  The  mean 
rise  and  fall  of  the  tide  is  4  feet. 

ORIGINAL  CONDITION. 

Before  improvement  the  ruling  depth  in  the  harbor  was  about  7  feet 
at  mean  low  water,  in  a  narrow  and  very  crooked  chaunel.  Long  Beach, 
a  narrow  sand  spit  at  the  mouth  of  the  harbor,  was  washed  and  abraded 
by  the  waves  and  currents  at  high  water,  and  the  material  was  carried 
into  and  shoaled  the  chaunel  inside. 

PLANS  OF  IMPROVEMENT. 

The  original  approved  project  of  1871  for  the  improvement,  and  its 
subsequent  modifications,  provides  for  a  chaunel  250  feet  wide  and  10 
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feet  deep  at  mean  low  water  from  Barney's  Point  down  to  the  entrance 
to  the  harbor.  Above  Barney's  Point  the  width  of  the  channel  is  to  be 
350  feet,  with  the  same  depth,  10  feet,  as  below  that  point.  The  plan 
includes,  also,  the  raising  and  strengthening  of  Long  Beach,  of  which  a 
large  portion  was  submerged  at  low  water,  to  carry  it  above  the  storm 
waves  and  currents  and  to  hold  it  there  in  order  to  prevent  the  filling 
of  the  improved  channel  above  by  material  abraded  from  the  beach. 

A  plat  of  Wareham  Uarbor,  showing  the  lines  of  the  channel  do* 
being  excavated,  may  be  found  in  the  Annual  Report  of  the  Chief  of 
Engineers  for  1885,  vol.  1,  page  586. 

A3IOUNT  EXPENDED  AND  RESULTS  TO  JUNE  30,  1SS7. 

The  total  amount  expended  on  the  improvement  up  to  the  close  of  the 
fiscal  year  ending  Juue  30,1887,  including  liabilities  outstanding  at  that 
date,  was  809,704.14,  and  the  result  was  that  the  channel  in  the  upper 
part  of  the  harbor  in  front  of  the  wharves  was  carried  to  its  full  width 
and  completed,  and  the  eastern  half  of  the  second  and  third  reaches 
below  the  wharves  and  about  one-fourth  of  the  fourth  reach,  which  ex 
tends  to  Barney's  Point,  were  excavated  to  the  full  depth  of  10  feet  below 
mean  low  water.  Long  Beach  had  been  raised  above  high- water  storm 
tides,  so  that  the  wash  of  sand  into  the  improved  channel  inside  the 
beach  had  been  stopped. 

A  ruling  depth  of  the  approaches  to  Wareham  had  been  increased 
from  7  to  9  feet,  and  the  channel  greatly  widened  in  all  the  reaches. 

Vessels  of  larger  draught  can  be  carried  to  Wareham  than  formerly 
The  increase  in  width  of  channel  was  a  great  help  to  all  vessels  in  beat 
ing  in  and  out  of  the  harbor. 

OPERATIONS  DURING  THE  LAST  FISCAL  YEAR. 

At  the  beginniug  of  the  last  fiscal  year  the  work  of  dredging  had 
been  temporarily  discontinued,  as  the  contractor,  who  is  also  the  con 
tractor  for  the  dredging  at  Hyannis  Harbor,  Massachusetts,  desired  to 
remove  the  plant  to  the  latter  place,  which  is  considerably  exposed  to 
the  sea,  and  utilize  the  summer  mouths  in  dredgiug  there.  It  was  re 
sumed  October  23,  1887,  and  suspended  December  3  on  account  of  ice. 
The  amount  of  material  removed  up  to  the  end  of  the  fiscal  year  was 
10,680.1*  cubic  yards. 

The  contractor  has  failed  to  resume  operations  aud  the  time  for  th? 
completion  of  the  contract  expired  on  June  15. 

Mr.  Thomas  A.  Churbuek  was  local  inspector  of  the  work. 

AMOUNT  EXPENDED  DURING  THE  LAST  FISCAL  YEAR  AND  RESTLTS 

TO  JUNE  30,  1888. 

The  amount  expended  during  the  last  fiscal  year  was  $2,320.49.  The 
eastern  half  of  the  second  and  third  reaches  below  the  wharves  and 
about  t  wo  thirds  of  the  eastern  half  of  the  fourth  reach,  which  ex 
tends  to  Barney's  Point,  were  deepened  to  10  feet  at  mean  low  water. 
The  chaunel  for  about  one-half  its  width  from  Barney's  Point  to  Ware 
ham  has  been  deepened  to  10  feet. 

WORK  REQUIRED  TO  COMPLETE   TIIE  EXISTING  PROJECT. 

The  work  required  to  complete  the  existing  project  is  the  excavation 
of  the  channel  to  its  full  width  and  depth  down  to  the  deep  water  above 
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*oug  Beach,  and  the  further  building  up  of  Long  Beach  by  the  cou- 
truction  of  sand  fences. 

•PERATIONS  CONTEMPLATED  FOR   THE   FISCAL  YEAR  ENDING  JUNE 

30,  1889. 

It  is  proposed  to  devote  the  remaiuder  on  hand  July  1,  1888,  to  the 
ompletion  of  the  channel  for  one-half  its  proposed  width  as  far  as  fbe 
uncls  available  will  permit  and  to  the  building  up  of  Long  Beach. 

Wareham  is  in  the  New  Bedford  collection  district.    New  Bedford  is  the  nearest 
>ort  ot'eurry.    The  amount  of  revenue  collected  at  New  Bedford  in  the  last  fiscal 
car  was  $5S,865.60.    The  nearest  light-bouses  are  Bird's  Island  and  Wing's  Neck 
ij^hts.    The  nearest  fortification  is  the  fort  at  Clark's  Point,  New  Bedford,  Mass. 

Money  statement. 

Inly  I,  1887,  amouut  available   $10,295. 96 

Inly  1,  1f88,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1.  1687   $1,816.50 

Inly  1,  1888,  outstanding  liabilities   503.99 

lulv  1,  1888,  amount  covered  bv  existing  contracts   7,975.47 

  10,295.96 

Amount  appropriated  by  act  of  August  11,  1888    4,000.00 


f  Amount  (estimated)  required  for  completion  of  existing  project   1*2, 236. 00 

J  Amount  that  can  beprofitably  expended  in  fiscal  year  ending  June  30, 1890  12,236. 00 
^  Snbmitted  in  compliance  with  requirements  of  sections  2  of  river  and 

t    harbor  acts  of  1866  and  1867. 


COMMERCIAL  STATISTICS. 

[Furnbhcd  by  Mr.  G.  C.  Tobey,  Wareham,  Mass..  18S7.] 

Arrivals  and  departures  of  vessels  annually   400 

Merchandise  received  and  shipped,  tons     65, 000 


C5. 

IMPROVEMENT  OF  WESTPORT  HARBOR,  MASSACHUSETTS. 

Westport  Harbor  is  an  estuary  of  a  bay  lying  between  Narragansett 
Bay,  Rhode  Island,  and  Buzzard's  Bay,  Massachusetts.  The  site  of  the 
work  is  on  Horse  Neck  Point  (the  north  side  of  the  entrance  to  the 
harbor). 

ORIGINAL  CONDITION. 

Before  the  commencement  of  the  improvement  the  site  of  the  present 
work  was  a  point  of  sand  forming  the  northern  and  eastern  boundary 
of  the  entrance  to  the  harbor,  and  subject  to  erosion  by  the  sea  and  tides. 

PLANS  OF  IMPROVEMENT. 

The  project  for  the  improvement  of  Westport  Harbor,  approved  by  the 
Secretary  of  War  February  2.3, 1887,  is  to  construct  wooden  jetties,  filled 
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with  stone,  at  the  enxl  of  Horse  Neck  Point,  to  stop  the  wearing  of  tti 
point ;  the  number  and  spacing  of  the  jetties  to  depend  on  the  price 
which  the  work  is  let. 

OPERATIONS  DURING  THE  LAST  FISCAL  YEAR. 

The  available  fnnds  were  sutficieut  to  construct  but  one  jetty. 

The  work  of  the  construction  of  the  jetty  on  Horse  Xeck  Poiut,  whid»| 
was  commenced  June  22,  1887,  was  completed  July  28.  Mr.  DaV" 
Hamilton  was  the  local  inspector  of  the  work. 

WORK  REQUIRED  TO  COMPLETE  THE  EXISTING  PROJECT. 

The  completion  of  the  jetty  referred  to  above  finished  the  work  as  Uf] 
as  projected. 

OPERATIONS   CONTEMPLATED  FOR  THE  FISCAL  YEAR    ENDING  JOE 

30,  1889. 

No  work  is  proposed  for  the  fiscal  year  endiug  June  30,  1889. 

\Ve«ti>ort  Harbor  i<*  in  the  New  Bedford  collection  district.  New  Bedford  i»  tu- 
neareHt  port  of  entry.  The  amount  of  revenue  collected  at  New  Bedford  in  tbeli?' 
tiscal  year  was  $.>,%.m.«0.  The  nearest  light-boune  is  West  Island  Light.  The  new- 
est fort Micat ion  is  the  fort  at  Clark's  Point,  New  Bedford,  Mass. 

Money  statement. 

July  I,  \rtf7,  amount  available   $8ft'> 

July  1,  18R8,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,  1887   BWt* 


C  6. 

IMPROVEMENT  OF  TAUNTON  RIVER,  MASSACHUSETTS. 

This  river  rises  in  Norfolk  County,  Mass.,  and  empties  into  Mount 
Hope  Bay,  a  name  given  to  the  northeastern  part  of  >Jarragansett  Bay. 
It  is  about  44  miles  in  length,  measured  along  its  course. 

The  object  of  the  improvement  is  to  deepen  and  widen  the  chauiit 
leading  to  the  city  of  Taunton,  at  the  head  of  navigation,  which  require 
large  quantities  of  coal,  iron,  clay,  moldings,  sand,  and  other  heavy  ar- 
ticles for  its  extensive  manufactures  dependeut  largely  on  water  tran> 
portation,  so  that  vessels  of  11  feet  draught  can  reach  the  city  at  bigb 
water  The  rise  and  fall  of  the  tide  before  improvement  was  5J  feet  a; 
Dighton  and  .1.4  feet  at  Taunton. 

ORIGINAL  CONDITION. 

In  its  original  condition  the  channel  was  narrow  and  obstructed  by 
bowlders,  and  from  Berkley  Bridge  to  Taunton  the  depth  was  not,  in 
places,  more  than  5  feet  at  mean  high  water.  A  vessel  of  ,30  tons  bur- 
den was  as  large  as  could  go  up  to  Taunton. 

PLANS  OF  IMPROVEMENT. 

Tin*  approved  project  of  1871  and  its  subsequent  modilications  pro 
vides  for  a  channel  60  feet  wide  and  11  feet  deep  from  Weir  Bri  ltre  to 
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he  ship-yard;  a  channel  80  feet  wide  (100  feet  at  the  bends)  and  11 
eet  deep  from  the  ship-yard  down  to  and  through  the  Needles  and 
irigg's  Shoal ;  thence  to  Berkley  Bridge  a  channel  of  the  same  width 
nd  12  feet  deep.  From  Berkley  Bridge  to  the  deep  water  at  Dighton 
he  channel  was  to  be  100  feet  wide  aud  12  feet  deep.  The  depths  are 
stimated  from  high  water.  The  ledge  which  crosses  the  bottom  of  the 
iver  at  Peter's  Point  aud  the  numerous  bowlders  which  lay  on  the  bot- 
omand  sides  of  the  channel  from  Taunton  to  Dighton  were  to  be  re- 
no  ved. 

A  plat  of  the  river  showing  the  improved  channel  was  published  in 
he  Annual  Report  of  the  Chief  of  Engineers  for  1884,  page  606. 

AMOUNT  EXPENDED  AND  RESULTS  TO  JUNE  30,  1887. 

The  amount  expended  on  the  improvement  of  the  river  up  to  the  close 
Df  the  fiscal  year  ending  June  30, 1887,  including  liabilities  outstanding 
it  that  date,  was  $153,618.35. 

With  the  exception  that  but  40  feet  of  the  60  feet  of  width  could  be 
Iredged  between  the  bridge  at  Weir  and  the  ship-yard  on  account  of  in- 
terfering with  private  property,  and  that  on  account  of  the  hardness 
and  depth  of  material  at  the  sides  the  80-foot  channel  was  not  iu  all 
cases  dredged  to  its  full  width,  the  channel  down  to  Berkley  Bridge 
had  been  completed.  The  channel  as  proposed  between  Berkley  Bridge 
and  Dighton  had  been  completed  with  the  exception  of  a  small  amount 
of  dredging  and  the  removal  of  the  bowlders.  The  channel  had  been 
cleared  of  bowlders  from  Taunton  down  to  Berkley  Bridge.  The  work 
of  removal  of  the  ledge  at  Peter's  Point  had  been  completed.  The  ma- 
terial blasted  in  the  channel  had  been  dredged  and  deposited  in  the 
form  of  a  half-tide  dam  running  from  Reuben's  Island  to  the  wect  shore 
of  the  river,  with  the  view  of  accelerating  the  current  in  the  dredged 
channel  off  and  above  Dighton,  and  preventing  deposits  in  this  part  of 
the  channel. 

OPERATIONS  DURING  THE  LAST  FISCAL  YEAR. 

At  the  beginning  of  the  last  fiscal  year  work  was  in  progress  uuder 
a  contract  with  J.  H.  Fenner,  of  Jersey  City,  N.  J.,  described  iu  the 
Annual  Report  of  1885,  for  cutting  a  channel  12  feet  deep  and  100  feet 
wide  through  the  ledge  at  Peter's  Point,  and  excavating  by  dredging  a 
channel  of  the  same  dimensions  between  the  upper  part  of  *»  The  Nook  " 
and  Dighton. 

The  immediate  locality  ot  the  work  at  the  beginning  of  the  fiscal  year 
was  between  Peter's  Point  aud  Dighton,  where  the  channel  was  com- 
pleted August  6,  1887,  with  the  exception  of  the  removal  of  a  small 
amount  of  ledge  rock  uncovered  in  dredging.  The  removal  of  the  bowl- 
ders in  the  channel  from  the  upper  part  of  "  The  Nook  "  to  Dighton 
was  completed  October  12. 

Mr.  L.  F.  Peudleton  was  local  inspector  of  the  work. 

AMOUNT  EXPENDED  DURING  THE  LAST  FISCAL  YEAR  AND  RESULTS  TO 

JUNE  30,  1888. 

The  amount  expended  duriug  the  last  fiscal  year,  including  liabilities 
outstanding  June  30,  1888,  was  $3,317.59. 

The  results  were  the  completion  of  the  channel  as  proposed  between 
Berkley  Bridge  and  Dighton,  with  the  exception  of  a  small  amount  of 
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ledge  rock  uncovered  in  dredgiug  below  Peter's  Poiut,  leaving  the  chan 
nel  above  Berkley  Bridge  as  at  the  beginning  of  the  fiscal  year  as  stated 
above.  Vessels  of  11  feet  draught  can  now  reach  Taunton,  at  the  head 
of  navigation. 

WORK  REQUIRED  TO  COMPLETE  THE  EXISTING  PROJECT. 

There  remains  to  complete  the  existing  project  the  widening  an-; 
deepeuiug  at  a  few  points  above  the  bridge,  and  the  removal  of  a  sin . 
amount  of  ledge  rock  uncovered  in  dredging  below  Peter's  Point.  Tb 
ledge  projects  about  30  feet  into  the  eastern  side  of  the  channel,  diu. 
ishing  its  depth  by  a  few  inches,  while  there  is  ample  width  and  dep.. 
beyoud  the  channel  line  on  the  western  side. 

In  compliance  with  the  provisions  of  the  river  and  harbor  act  of  Ac 
gust  5,  188G,  a  survey  of  portious  of  Tauntou  River,  made  in  October 
1887,  and  the  map  and  report  thereon  were  submitted  to  the  Chief  of 
Eugiueers  November  21,  1837,  for  which  see  Appendix. 

OPERATIONS  CONTEMPLATED  FOR  THE  FISCAL  YEAR  ENDING  JJTSi 

30,  1889. 

No  work  is  coutemplated  for  the  fiscal  year  ending  Juue  30,  1889. 

Taunton  is  in  the  Fall  River  collection  district.    Fall  River  is  the  nearest  port-' 
entry.    Tbe  amount  of  revenue  collected  at  Fall  River  in  the  last  fiscal  year 
$40,805.75.   The  nearest  light-house  is  the  Borden  Flat  light-house.    The  nearest 
titication  is  Fort  Adams,  Newport  Harbor,  Rhode  Island. 

* 

Money  statement. 

July  1,  1887,  amount  available  *   $3.&1> 

July  1,  1888,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,  1887   3,317.3) 

July  1,  1888,  balance  available   64.  • 

Amount  (estimated)  required  fur  completion  of  existing  project   13, 986.  £ 

Amount  that  can  be  profitably  expended  in  fiscal  year  endiug  J une  30, 1890  13. 9*3.  W 
Submitted  in  compliance  with  requirements  of  seotions'J  of  river  and 
harbor  acts  of  18oV>  and  1867. 


COMMERCIAL  STATISTICS. 
(Furnished  by  Messrs.  Staples  4c  Phillips,  Taunt  on.  Mm,  1885.1 


Lumber  feet..  11,000,000 

Grain  bushels..  1,228,000 

Flour   barrels..  40,000 

Coal  tons  .  240,000 

All  other  kinds  of  merchan- 
dise tons..  20,000 


Metalof  all  kinds  tons..  39,<» 

Cotton  bales..  25, 

Molding  sand  tons..  22,'*> 

Clay  do...  28,  W 


c7. 

IMPROVEMENT  OF  WARREN  RIVER,  RHODE  ISLAND. 

Warren  River  is  an  arm  of  Narragansett  Bay  north  of  the  harbor  of 
Bristol.  This  is  a  new  work,  and  no  appropriation  had  been  made  foi 
it  until,  by  act  approved  August  5,  188G,  Congress  appropriated  $5,000 
for  the  improvement  of  the  river.  Iu  his  report,  January  12,  1885,  of 
the  survey  made  in  accordance  with  the  act  of  July  5,  1884,  Colonel 


by  Google 


APPENDIX  C  REPORT  OF  MAJOR  LIVERMORE. 


495 


Elliott  stated  that  tbe  obstructions  to  navigation  were  a  rocky  reef  bc- 
ow  Little  Island  and  a  submerged  bowlder  known  as  Bushworth  Eock 
near  inid-chaunel,  opposite  the  lower  wharf  of  the  town  of  Warren,  and 
recommended  that  this  bowlder  and  the  reef  referred  to  be  removed  as 
far  as  it  could  be  done  with  au  expenditure  of  $5,000  for  both  purposes. 


The  work  of  improvement  is  one  that  can  not  be  well  carried  on  by 
contract,  and  the  approved  project  is  first  to  remove  Bushworth  Rock, 
and  afterwards  to  remove  the  bowlders  which  lie  submerged  on  the 
western  side  of  the  narrowest  portiou  of  the  channel  at  Little  Island, 
and  also  the  projecting  portions  of  the  ledge  beneath  the  bowlders, 
widening  the  channel  as  much  as  the  funds  available  will  allow ;  it  also 
includes  the  hiring  in  open  market  of  a  vessel  with  working  crew,  sub- 
marine diver,  firing  battery,  and  steam-hoisting  apparatus,  and  pur- 
chase of  the  explosives  also  in  open  market. 

A  plat  of  the  river  showing  the  proposed  improvement  near  Little 
Island,  was  published  in  the  Annual  Report  of  the  Chief  of  Engineers 
for  1885,  page  630. 


The  wofk  of  the  removal  of  bowlders  aud  ledge  rock,  under  the  ap- 
proved project,  was  commenced  August  1,  and  continued  until  Novem- 
ber 23,  when  the  limit  of  the  appropriation  was  reached.  During  this 
time  811  tons  of  bowlders,  ledge  rock,  and  gravel,  were  removed  and 
placed  on  the  shore. 

Mr.  Theo.  Topham  was  the  local  inspector  of  the  work. 

AMOUNT  EXPENDED  DURING  THE  LAST  FISCAL  YEAR  AND  RESULTS 

TO  JUNE  30,  1888. 

The  amount  expended  during  the  last  fiscal  year,  including  liabilities 
outstanding  June  30,  1888,  was  $4,699.39.  The  result  was  the  removal 
of  Bushworth  Rock  to  the  depth  of  the  surrounding  water,  and  the  re- 
moval of  the  bowlders  and  points  of  ledge  rock  over  an  area  of  about 
1.8  acres,  in  the  vicinity  of  Little  Island,  extending  550  feet  along  the 
narrowest  part  of  the  channel. 

WORK  REQUIRED  TO  BE  DONE  TO  COMPLETE  THE  EXISTING  PRO 

JECT. 

The  work  carried  ou  from  August  to  November,  1887,  finished  the 
improvement  as  far  as  projected: 

Warren  River  is  in  the  Bristol-Warren  collection  district,  which  is  a  port  of  entry. 
There  was  no  revenue  collected  in  the  last  fiscal  year.  The  nearest  light  house  is  the 
light-house  on  Couimicut  Point,  Providence  River.  The  nearest  fortifications  are 
fort  on  Dutch  Island,  and  Fort  Adams,  R.  I. 


PLANS  OF  IMPROVEMENT. 


OPERATIONS  DURING  THE  LAST  FISCAL  YEAR. 


Money  statement. 


.Inly  I,  1887,  amount  available  

July  1,  1888,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,  1887  


$1,909.50 
4,699.39 


July  1,  1888,  balance  available 


270.11 


496       REPORT  OF  THE  CHIEF  OF  ENGINEERS,  U.  S.  ARMY. 


C  8. 

IMPROVEMENT  OF  PAWTUCKET  RIVER,  RHODE  ISLAND. 

The  navigable  part  of  the  Pawtucket  (or  Seekouk)  River,  au  arm  of 
Providence  River,  extends  from  Providence  to  Pawtucket,  a  city  which 
has  a  population  of  about  23,000,  and  extensive  manufactures,  depend 
ing  largely  on  water  transportation.  The  object  of  the  improvement  is 
to  widen  and  deepen  the  channel  leading  to  Pawtucket,  so  that  vessel* 
of  12  feet  draught  can  reach  that  city  at  mean  low  water.  The  ineaa 
rise  and  fall  of  the  tide  is  about  5  feet. 

ORIGINAL  CONDITION. 

Before  improvement  the  chaunel  in  the  river  had  a  ruliug  depth  of 
about  5  feet  at  mean  low  water. 

PLANS  OF  IMPROVEMENT. 

The  original  project,  as  modified  in  1S83,  provides  for  the  excavation 
by  dredging  of  a  channel  100  feet  wide  and  12  feet  deep  at  mean  low 
water  from  the  deep  water  above  Red  Bridge  to  the  ledge  opposit* 
Grant  &  Company's  Wharf  at  Pawtucket;  thence  the  deepening  by 
blasting  of  the  channel  through  the  ledge  to  Pawtucket  Bridge  to  tie 
same  depth  and  40  feet  wide. 

A  plat  of  the  river  showing  the  lines  of  the  proposed  channel  wa> 
published  in  the  Annual  Report  of  the  Chief  of  Engineers  for  1884. 
page  608. 

AMOUNT  EXPENDED  AND  RESULTS  TO  JUNE  30,  1887. 

The  amount  expended  to  June  30,  1887,  was  $110,969.70.  The  chaa 
Del  had  been  excavated  under  the  original  project  to  a  width  of  75  fee: 
and  a  ruling  depth  of  7  feet  at  mean  low  water,  and  under  the  project 
as  modified  in  1883  a  new  channel  12  feet  deep  and  100  feet  wide,  witb 
wide  enlargements  at  the  bends,  had  been  carried  from  its  mouth  at  the 
deep  water  just  above  Red  Bridge,  a  distance  of  about  9,940  feet,  or  to 
a  point  about  2,200  feet  above  a  line  drawn  from  Bucklin  Island  to  Swan 
Point  Wharf. 

OPERATIONS  DURING  THE  LAST  FISCAL  YEAR. 

At  the  beginning  of  the  last  fiscal  year  the  work  of  dredging  under 
the  project  for  the  expenditure  of  the  appropriation  of  $30,000  of  August 
5,  1886,  approved  by  the  Chief  of  Engineers,  was  in  progress  and  was 
continued  until  October  6,  when  the  limit  of  the  appropriation  wa* 
reached.  This  project  contemplated  the  continuation  of  the  enlarged 
channel  as  far  towards  Pawtucket  as  the  lands  would  allow,  afford i; . 
at  the  same  time  such  relief  as  the  commerce  may  require  at  the  shoal- 
est  places  above  the  main  work. 

The  amount  of  material  dredged  was  72,248.58  cubic  yards.  Capt.  M 
S.  Persons  was  the  local  inspector  of  the  work. 

AMOUNT  EXPENDED  DURING  THE  LAST  FISCAL  YEAR  AND  RESULTS 

TO  JUNE  30,  1888. 

The  amount  expended  during  the  last  fiscal  year,  including  liabilities 
outstanding  June  30,  1888,  was  $20?160.29,  and  the  result  is  the  excava- 
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ion  of  the  channel  about  2,800  feet  up  the  river.  There  is  now  a  chan- 
lei  100  feet  wide  and  12  feet  deep  at  mean  low  water  from  the  deep 
vater  above  Red  Bridge  to  Bass  Rock,  or  to  within  about  1J  miles  of 
he  head  of  navigation. 

This  completed  portion  of  the  channel  is  already  a  great  benefit  to 
he  commerce  of  the  river.  A  ruling  depth  of  about  G  feet  can  be  car- 
ied  from  the  upper  end  of  our  present  work  to  Pawtucket. 

WORK  REQUIRED  TO  COMPLETE  THE  EXISTING  PROJECT. 

The  work  yet  to  be  done  is  to  excavate,  by  dredgiug,  the  channel  12 
feet  deep  and  100  feet  wide,  from  Bass  Rock  to  a  point  opposite  Grant 
&  Company's  Wharf  and  thence  to  Pawtucket  Bridge,  to  deepen  the 
channel  through  the  ledge  to  the  same  depth  with  a  width  of  40  feet. 

OPERATIONS  CONTEMPLATED  FOR  THE  FISCAL  YEAR  ENDING  JUNE 

*     30,  1889. 

Should  an  appropriation  be  made  for  this  work  it  is  proposed  to  ex- 
tend the  channel  toward  Pawtucket. 

Pawtucket  is  in  the  collection  district  of  Providence,  and  that  port  is  the  nearest 
port  of  entry.  The  amount  of  revenue  collected  at  Providence  in  the  last  fiscal  year 
was  $240,197.75.  The  nearest  light-house  is  Sassafras  Point  Light.  The  nearest 
fortifications  are  Fort  Adams,  Newport,  R.  L,  and  tho  fort  on  Dutch  Island,  Rhode 
Island. 


Money  statement 


July  1, 1887,  amount  available  $21,030.26 

July  1, 1888,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1, 1887   20, 1G0. 29 

July  1, 1888,  balance  available   875. 97 

Amount  appropriated  by  act  of  August  11,  1888   35, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1889   35, 875. 97 

(  Amount  (estimated)  required  for  completion  of  existing  project   367,478. 00 

j  Amoun  tthat  can  be  profitably  expended  in  fiscal  year  ending  June  SO,  1890  50,000.00 
\  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

I   harbor  acts  of  1866  and  1867. 


COMMKRCIAL  STATISTICS. 
[Formatted  by  BosuieM  Men'.  Association.  Pawtucket,  B.  L| 

RECEIPTS. 

Coal  tons..  150,000 

Cement  barrels . .  9, 657 

Lime  do...  5,648 

lx)ng  lumber  (about)  feet..  5,000,000 

Short  lumber  do...  1,000,000 

Soool  wood  do . . .  270, 000 

Together  with  large  quantities  of  brick,  iron,  gravel,  cotton,  and  various  kinds  of 
other  merchandise  which  are  used  by  thin  community. 

There  passed  through  the  draw  of  the  Washington  Bridge,  Pawtucket  River,  dur- 
ing the  year  1887: 


Steamers   684 

Schooners   334 

Barges   492 

ENG  88  32 


Tow-boats  2,356 

Sail-boats   486 

Miscellaneous  craft   1, 470 
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C  9. 

IMPROVEMENT  OF  PROVIDENCE  RIVER  AND  NARRAGANSETT  BAY,  RHODE 

ISLAND. 

Providence  River  is  an  estuary  of  Narragansett  Bay.  The  object  of 
its  improvement  is  to  furnish  a  wide  and  deep  channel  for  Europe-- 
and  coastwise  commerce  from  the  ocean  to  Providence,  a  city  of  abon: 
125,000  inhabitants,  largely  engaged  in  manufactures,  and  a  port  i 
entry  for  an  extensive  region  of  country  with  which  it  is  connected  bj 
railroads.   The  mean  rise  and  fall  of  the  tide  is  4.7  feet. 

ORIGINAL.  CONDITION. 

Before  the  improvement  of  the  river  was  commenced,  in  1853,  maD? 
shoals  obstructed  navigation,  and  at  one  point  in  the  channel,  a  place 
called  "The  Crook,"  the  available  low- water  depth  was  but  4 J  feet 

PLANS  OP  IMPROVEMENT. 

There  was  expended  between  1852  and  the  30th  of  June,  1882,  $29(1 
459.34  in  deepening  the  channel ;  first  to  9  feet,  then  to  12  feet,  then  to 
14  feet,  and  again  to  23  feet,  as  the  increasing  sizes  of  vessels  and  tk 
growing  commerce  of  Providence  demanded.  Bulkhead  Rock  was  ai> 
removed  during  this  period  to  a  depth  of  20  feet  below  mean  low  wale 

The  approved  project  of  1878,  modified  in  1882,  under  which  we  art 
now  working,  provides  for  a  channel  25  feet  deep  and  300  feet  wide  son 
able  for  large  ocean  vessels,  extending  from  Fox  Point,  in  the  city  ^ 
Providence,  to  the  deep  water  of  Narragansett  Bay,  and  for  an  anchor 
age-basin  between  Fox  and  Fields  points  of  the  following  dimension 
in  cross-section,  viz : 

300  feet  wide,  25  feet  deep. 
600  feet  wide,  20  feet  deep. 
725  feet  wide,  18  feet  deep. 
940  feet  wide,  12  feet  deep. 
1,060  feet  wide,  6  feet  deep. 

Tfce  25-foot  channel  has  been  laid  out  in  straight  reaches  (wither 
'iircwents  at  the  angles),  with  a  view  to  lighting  them  by  range  or 
tsfci.ag  lights,  such  as  are  used  in  similar  cases  in  Chesapeake  Bay. 
TJt!b*w*ro  River,  and  other  localities,  if  it  should  be  found  necessary. 

JL  rCat  of  Providence  River,  showing  the  improved  channel,  was  puK 
lisitiM  in  the  Annual  Report  of  the  Chief  of  Engiueers  for  1884,  pagr 

JLXOrXT  EXPENDED  AND  RESULTS  TO  JUNE  30,  1887. 

The  .*a»»nt  expended  on  the  present  project  up  to  the  close  of  tbt 
hseol  vear  ending  June  30,  1887,  including  liabilities  outstanding  it 
i hat  date*  w*s  $222,S36.6S.    At  that  date  about  one  half  of  the  excav* 
tioo  rt^iuired  tor  the  anchorage-basin  above  Field's  Point  had  been  done 
ttulkuead  bLock  had  been  removed,  and  the  25-foot  channel,  300  fetl 
wkUs  n»m  Providence  to  the  deep  water  of  Narragansett  Bay,  had  been 
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OPERATIONS  DURING  TOE  LAST  FISCAL  YEAR. 

At  the  beginning  of  the  fiscal  year  the  work  of  dredging,  in  that  por- 
tion of  the  anchorage-area  between  Fox  Point  and  Field's  Point  to  be 
deepened  to  20  feet  at  mean  low  water,  was  in  progress  and  continued 
an  til  October  12,  when  the  contract  was  completed  ;  up  to  this  date 
199,580  cubic  yards  of  material  had  been  dredged  during  the  fiscal 
year. 

Mr.  W.  C.  Siminous  was  the  local  inspector  of  tbe  work. 

AMOUNT  EXPENDED  DURING  THE  LAST  FISCAL  YEAR  AND  RESULTS 

TO  JUNE  30,  1888. 

The  amount  expended  during  the  last  fiscal  year,  iucludiug  liabilities 
outstanding  June.  30,  1888,  was  $19,702.92.  The  result  was  the  com- 
pletion of  the  excavation  of  tbe  20-foot  anchorage-area  in  the  Fox  Point 
Reach,  aud  about  one-fourth  of  the  same  area  in  the  Sassafras  Poiut 
Reach.  The  25-foot  channel,  300  feet  wide,  from  Fox  Poiut  in  the  city 
of  Providence  to  the  deep  water  of  Narragansett  Bay,  has  been  com- 
pleted. 

WORK  REQUIRED  TO  COMPLETE  THE  EXISTING  PROJECT. 

There  is  required  for  the  completion  of  the  existing  project  the  re- 
mainder of  the  excavation  of  the  anchorage-basin  between  Fox  and 
Field's  points. 

« 

OPERATIONS  CONTEMPLATED  FOR   THE  FISCAL  YEAR  ENDING  JUNE 

30,  1889. 

Should  an  appropriation  be  made  it  is  proposed  to  continue  the  ex- 
cavation of  the  anchorage-area. 

Providence  River  is  in  the  collection  district  of  Providence,  which  is  a  port  of  ou- 
try.  The  amount  of  revenue  collected  at  Providence  in  the  last  liscal  year  was  $240,- 
197.75.  The  nearest  light-houses  are  the  six  light-houses  in  Providence  River.  The 
ucareat  fortifications  aro  fort  on  Dutch  Island  and  Fort  Adams,  R.  I. 

Money  statement. 


July  1,  1887,  amount  available   $20,703.95 

July  1,  1888,  amount  expended  during  liscal  year,  exclusive  of  liabilities 
outstanding  July  1, 1837   19, 7G2. 1*2 


July  1, 1884,  balance  available   1,001.09 

Amount  appropriated  by  act  of  August  11,  1^8tf   40, 000. 00 


Amount  available  for  liscal  year  ending  June  '.50,  1889   41,001.03 


'  Amount  (estimated)  required  for  completion  of  existing  project   105,000.00 

J  Amount  that  can  bo  profitably  expended  in  liscal  yearending  June  30. 1890  100,  000.00 
\  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

L   harbor  acts  of  18G6  andl867. 
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REMOVAL  OF  GREEN  JACKET  SHOAL.  PROVIDENCE  RIVER,  EHOri 

ISLAND. 

Green  Jacket  Sboal  is  in  that  part  of  Providence  River  which  m 
stitutes  the  harbor  of  Providence. 

It  lies  off  the  wharves  on  the  south  front  of  the  city,  and  occupies  * 
part  of  the  harbor  that  is  required  for  anchorage  purposes. 

ORIGINAL  CONDITION. 

That  part  of  the  harbor  in  which  the  shoal  is  located  is  about  2>* 
feet  long,  by  from  COO  to  1,200  feet  wide ;  and  of  this  area  the  suoaU 
rather  that  part  of  it  which  was  included  between  the  13-foot  eur^ 
takes  up  about  18  acres.  There  were  channels  on  either  side  of  & 
shoal,  between  it  and  the  harbor  lines,  having,  the  one  on  the  nortb  si# 
a  width  of  300  feet  and  a  depth  of  20  feet,  and  the  one  on  tbesonu 
side  a  width  varying  from  50  to  100  feet  and  a  . depth  of  about  15  W 
at  mean  low  water.  The  water  on  the  summit  of  the  shoal  was  1 W 
deep. 

PLANS  OF  IMPROVEMENT. 

The  general  project  is  the  removal  of  the  entire  shoal  to  a  depths 
25  feet  at  mean  low  water,  limiting  the  work  by  lines  drawn  2001*' 
from  the  harbor  lines. 

A  plat  of  Green  Jacket  Shoal,  with  report  of  survey,  was  publish 
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the  Annual  Report  of  the  Chief  of  Engineers  for  1885,  vol.  1,  pages 

AMOUNT  EXPENDED  AND  RESULTS  TO  JUNE  30,  1887. 

The  amount  expended,  including  outstanding  liabilities  to  June  30, 
*S7,  was  $707.47.  At  the  close  of  the  last  fiscal  year  the  work  of 
redging  had  not  commenced. 

OPERATIONS  DURING  THE  LAST  FISCAL  YEAR. 

The  work  of  dredging  under  the  approved  project  was  commenced 
uly  11,  and  continued  until  November  5,  when  the  contract  was  com- 
leted.  •  Two  hundred  and  six  thousand  four  hundred  and  thirty-one 
ubic  pards  of  material  were  excavated. 

Mr.  W.  C.  Simmons  was  the  local  inspector  of  the' work. 

MOUNT  EXPENDED  DURING  THE  LAST  FISCAL  YEAR  AND  RESULTS 

TO  JUNE  30,  1888. 

The  amount  expended,  including  outstanding  liabilities,  to  June  30, 
888,  was  $24,388.13.  The  result  was  the  excavation  to  a  depth  of  25 
set  at  mean  low  water  of  an  area  of  about  9J  acres,  extending  along 
he  western  side  of  the  shoal,  making  an  important  addition  to  the  an- 
Uorage  facilities  of  the  harbor.  On  a  portion  of  this  area  the  depth  of 
rater  before  the  completion  of  the  contract  was  from  3  to  4  feet. 

OPERATIONS  CONTEMPLATED  FOR  THE  FISCAL   YEAR  ENDING  JUNE 

30,  1889. 

* 

Should  an  appropriation  be  made  for  this  work  it  is  proposed  to  con- 
in  ue  the  removal  of  the  shoal  according  to  the  general  project. 

Green  Jacket  Shoal  is  in  the  collection  district  of  Providence,  which  is  a  port  of 
ntry.  The  amount  of  revenue  collected  at  Providence  during  the  last  fiscal  year  was 
'240,197.75.  The  nearest  light-houses  are  the  six  light-houses  in  Providence  River, 
"he  nearest  fortifications  are  fort  on  Dutch  Islaud  and  Fort  Adams,  R.  I. 

COMMERCIAL  8TATI8T1C8. 

For  the  commercial  statistics,  see  report  of  the  improvement  of  Providence  River 
rod  Narragansett  Bay,  Rhode  Island. 


Money  statement 


Julyl,  1887,  amount  availablo   $25,482.53 

Julyl,  1888,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,  1887    24, 388. 13 


J nly  1, 1888,  balance  available   1 ,094. 40 

Amount  appropriated  by  act  of  August  11, 1888    28, 000. 00 


Amount  availablo  for  fiscal  year  ending  June  30, 1889    29, 094. 40 


'Amount  (estimated)  required  for  completion  of  existing  project   58, 090. 00 

,  Amount  that  can  be  profitably  oxpendod  in  fiscal  year  ending  June  30, 1890  50,000. 00 
Snbmitted  in  compliance  with  requirements  of  sections  9  of  river  and 
I  harbor  acts  of  1806  and  1867. 
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IMPROVEMENT  OF  NEWPORT  HARBOR,  RHODE  ISLAND. 


This  harbor  is  at  the  main  entrance  to  Narragansctt  Bay.  Thes<- 
waters  during  summer  and  winter  constitute  a  harbor  of  refuge  for  our 
European  ami  coastwise  commerce  quite  equal  in  every  respect  to  that 
of  New  York  II arbor,  and  are  even  more  accessible.  The  objtcrs  of  the 
improvement  are  to  widen  and  deepen  the  southern  (the  main)  ontraocf 
to  the  harbor,  and  to  enlarge  its  capacity  for  vessels  seeking  refuge  ii* 
storms,  by  increasing  the  area  aud  depth  of  the  anchorage  within  it. 
The  mean  rise  and  fall  of  the  tide  is  about  3J  feet. 


Before  improvement  the  capacity  of  the  inner  harbor  was  limited  bj 
shoals,  and  it  was  not  adequate  to  the  number  and  size  of  vessels  seek 
ing  it  for  refuge.  The  southern  (the  main)  entrance  was  obstructed  bj 
a  bar  which  stretched  out  from  Goat  Island,  and  the  general  busine>> 
wharves  of  the  city  could  not  be  reached  at  low  tide  by  vessels  draw 
ing  more  than  8  feet. 


The  original  project  and  its  modifications  under  which  we  are  no* 
workiug  are  substantially  as  follows: 

Deepening  the  southern  entrance  to  15  feet  at  mean  low  water  aud 
widening  it  by  dredging  Goat  Island  Spit  northward  to  a  line  drawu  from 
the  dolphin  which  marks  the  spit  to  clear  the  permanent  dock  at  Fort 
Adams  by  100  feet ;  the  excavation  of  a  channel  750  feet  wide  and  15  fe< ; 
deep  at  mean  low  water  around  and  to  the  eastward  of  this  dolphin  ;  ex 
cavating  to  13  feet  at  mean  low  water  the  area  included  between  the  13- 
foot  curve  on  the  west,  a  line  drawn  from  the  southwest  corner  of  Perry 
Mill  Wharf  to  Lime  Kock  on  the  south,  the  harbor  line  on  the  east,  and  a 
line  drawn  parallel  to  and  50  feet  from  the  city  wharf  on  the  north  ;  ex 
cavating  to  10  feet  at  mean  low  water  the  area  northwest  of  a  line  drawn 
from  Lime  Rock  through  the  spindle,  which  is  in  the  southeast  part  ot 
•  the  harbor ;  the  excavation  of  a  channel  10  feet  dee])  at  mean  low  water 
along  and  outside  the  harbor  line  south  to  a  point  opposite  the  gas  com 
pauy's  wharf,  and  the  construction  of  jetties  on  the  western  shore  ot 
Goat  Island  to  arrest  the  drift  of  lit  toral  sand  and  gravel  into  the  south- 
ern entrance. 

A  plat  of  Newport  Harbor,  showing  the  plans  of  the  work,  was  pub 
lished  in  the  Annual  Report  of  the  Chief  of  Engineers  for  1885,  vol.  I. 
page  604. 


AMOUNT  EXPENDED  AND  RESULTS  TO  JUNE  30,  1887. 

The*  amount  expended  up  to  the  close  of  the  fiscal  year  ending  Jnne 
30, 1S87,  including  liabilities  outstanding  at  that  date,  was  $107,503.87, 
with  the  following  results: 

Of  the  area  to  be  dredged  to  13  feet  within  the  harbor,  about  nine 
tenths  had  been  completed,  except  at  a  few  places  in  the  northern  part 
of  the  harbor,  where  the  material  was  found  too  hard  for  the  dredge  in 
use  at  the  time.  The  channel  along  and  outside  the  harbor  line  hou th 


ORIGINAL  CONDITION. 


PLANS  OF  IMPROVEMENT. 
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ft 

o  a  point  opposite  the  gas  compauy's  wharf,  and  the  15-foot  channel 
* 50  feet  wide  around  and  to  the  eastward  of  the  dolphin  on  Goat  Island 
Spit,  had  been  completed,  with  the  exception  of  a  strip  along  the  west- 
ern edge  and  to  the  north  of  the  dolphin.  The  increase  of  width  to  bo 
made  between  the  15-foot  curves  at  the  southern  entrauce,  by  dredging 
the  spit  south  of  Goat  Island,  had  been  completed.  The  berth  for  ves- 
sels at  the  Quartermaster's  wharf  at  Fort  Adams  had  been  deepened  to 
LO  feet  at  mean  low  water,  and  the  littoral  sand  from  the  outside  of 
Croat  Island  had  been  stopped  from  washing  into  the  channel  at  the 
southern  entrance  of  the  harbor  by  the  construction  of  a  jetty  on  the  west 
side  of  the  island. 

OPERATIONS  DURING-  THE  LAST  FISCAL  YEAR. 

At  the  beginning  of  the  last  fiscal  year  the  work  of  dredging  in  the 
13-foot  anchorage  area  under  the  contract  with  the  Hartford  Dredging 
Company,  described  in  the  last  Annual  Report  of  the  Chief  of  Engineers, 
was  in  progress  and  was  completed  July  8. 

Mr.  Theo.  Topham  was  the  local  inspector  of  the  work. 

AMOUNT  EXPENDED  DURING  THE  LAST  FISCAL  YEAR  AND  RESULTS 

TO  JUNE  30,  1883. 

The  amount  expended  during  the  last  fiscal  year,  including  liabilities 
outstanding  June  30, 1888,  was  $5G0.36,  and  the  result  was  the  comple- 
tion of  the  excavation  of  about  nine-tenths  of  the  13-foot  anchorage  area. 
Of  the  total  area  to  be  dredged  within  the  harbor  (about  90  acres) 
about  two-thirds  have  been  completed.  The  berths  for  vessels  at  the 
quartermaster's  wharf  at  Fort  Adams  was  deepened  to  10  feet  at  mean 
low  water,  and  the  effectual  stopping  for  the  present  of  the  supply  of 
littoral  sain  J  and  gravel  from  the  outside  of  Goat  Islaud  into  the  southern 
entrance  by  the  jetty  on  the  southwest  shore  of  the  island.  The  south- 
ern entrauce  is  completed  for  vessels  of  15  feet  draught. 

WORK  REQUIRED  TO  COMPLETE  THE  EXISTING  PROJECT. 

The  work  required  to  complete  the  existing  project  is  the  dredging 
of  a  narrow  strip  along  the  western  edge  of  the  750-foot  channel  around 
and  to  the  eastward  of  the  dolphin  on  the  Goat  Island  spit ;  the  re- 
mainder of  the  excavation  within  the  harbor  of  the  anchorage  area  of 
13  feet  depth,  and  the  excavation  also  within  the  harbor  of  the  anchor- 
age area  of  10  feet  depth  ;  also  the  building  of  additional  jetties  outside 
of  Goat  Island  whenever  they  inay  bo  required  to  arrest  the  drift  of 
littoral  sand  and  gravel  into  the  harbor  entrance. 

OPERATIONS  CONTEMPLATED   FOR  THE  FISCAL  YEAR  ENDING  JUNE 

30,  18S9. 

Should  any  appropriation  be  made  for  this  work  it  is  proposed  to 
complete  the  15- foot  channel  as  projected  and  extend  the  anchorage 
area  as  far  as  possible  to  the  east  and  south. 

Newport  is  in  the  collection  district  of  Newport  and  is  a  port  of  entry.  The  amount 
of  revenue  collected  at  Newport  in  the  last  iiscal  year  was  $4,774.2*).  The  nearest 
li^ht-houses  are  Lime  Rock  and  Newport  (Goat  Island)  lights.  The  nearest  fortifica- 
tion is  Fort  Adams,  Newport,  K.  I. 
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Jmlj  1, 1*7,  ■■■■■■I  araOabfe   $63£ II 

July  1, 1SB8,  ■■■■nf  expended  daring  teal  year,  exelnarre  of  liabilities 

or>ucd.a:  Jalj  1.  1--7    560.3) 

July  1.  1-Ce,  balance  araflable  ;   77.  J 

Amount  appropriated  by  act  of  Angnet  11,  W88  —   12,00  I 

Aawunt  araflable  for  natal  year  ending  Jmae  30,  1389...-   12,077.4 

f  Amount  (estimated )  required  for  completion  of  >r¥ing  project   40, 000. 1 

I  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  J  one  30,1890  30,000.1 
i  Sobmitted  in  compliance  with  reqniremeate  of  aectiona  *  of  river  and 
(    Barbor  act*  of  1366  and  1367. 




COMMERCIAL  STATISTICS. 
[Tuni*h*4  by  Mr.  J.  ft.  C  eaOectar  of 

RECEIPTS  OF  MERCHANDISE. 


15*7.) 


Article*. 


C<*1   tOM 

Sbingiea  _  

Lata*  

Lime  barrel* 

Potato**  


Quantity. 


50,  tat 
Loos,  tat 

8. 500.000 
13,000 


Article*. 


Quu*. 


tVtn^n:  barrel* 

Bnek  

Lumber  feel 

H*j  ton* 

Grain  hnanala 


C  12. 

HARBOR  OF  REFUGE  AT  BLOCK  ISLAND,  RHODE  ISLAND. 

This  island  is  a  part  of  tbe  State  of  Kbode  Island.   It  is  14  miles 
of  Montauk  Point,  tbe  eastern  end  of  Long  Island,  and  its  nearest 
is  about  10  miles  from  tbe  mainland.    Besides  the  wants  of  the 
erel-fishing fleet  and  tbe  general  coast  navigation,  the  island  is  ai 
portant  point  on  our  shores  for  ocean  navigation.    It  has  a  sigm 
tion  connected  by  submarine  telegraph  with  the  mainland.  V< 
are  passing  tbe  island  at  all  times  and  on  all  sides  of  it,  and  its 
tion  renders  it  of  national  importance.    Tbe  object  of  the  improve 
is  to  furnish  a  barbor  of  refuge  for  vessels  engaged  in  foreign  and  coot? 
wise  commerce.   The  mean  ri.se  ami  fall  of  the  tide  is  about  3  feeL 

ORIGINAL  CONDITION. 

Before  the  construction  of  the  present  barbor  of  refuge  Blockish 
had  no  harbor  which  afforded  protection  for  decked  vessels,  Tbe 
ones  used  were  open  boats,  which,  on  the  approach  of  storms, 
hauled  up  on  the  beach  by  oxen.   The  largest  of  these  boats  were 

about  10  tons  burden. 


PLANS  OF  TUE  WORKS. 


The  original  project  and  its  subsequent  modifications  provided  for 
barbor  of  refuge  on  the  eastern  side  of  the  island,  consisting  of  an  inwf 
harbor  or  basin  for  small  vessels  and  an  exterior  barbor  for  large  one>. 
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Ue  Dash  i  was  to  bo  about  250  by  300  feet  in  area,  and  inclosed  with 
ie  exception  of  an  opening  80  feet  in  width.  The  exterior  harbor  was 
>  be  formed  by  a  riprap  breakwater,  which  has  been  built.  About 
K>  feet  from  the  sea  end  of  this  breakwater,  which  is  1,900  feet  long,  a 
*p  200  feet  long  was  left  for  the  convenience  of  vessels.  The  present 
reject  contemplates  the  filling  of  this  gap  and  the  enlargement  of  the 
mer  harbor.  A  plat  of  Block  Island,  showing  the  position  of  the  har- 
or  of  refuge  and  a  plan  of  the  works,  may  be  found  in  the  Report  of 
ie  Chief  of  Engineers  for  1885,  vol.  1,  pages  612,  613. 

AMOUNT  EXPENDED  AND  RESULTS  TO  JUNE  30,  1887. 

• 

The  total  expenditure  up  to  June  30,  1887,  including  liabilities  out 
:anding  at  that  date,  was  $325,024.17.  The  inner  harbor  and  the  main 
reakwater,  built  in  prolongation  of  the  eastern  side  of  the  inner  harbor 
nd  extending  1,900  feet  from  the  shore,  were  constructed  iu  the  years 
570  to  1879,  inclusive.  The  utility  of  the  work  at  once  became  ap- 
arent.  In  the  stormy  weather  the  inner  harbor  especially  was  filled 
ith  fishermen  and  coasters,  and  it  soon  became  necessary  to  increase 
s  depth  from  7  feet,  to  which  it  had  been  dredged  in  the  first  instance, 
)  9  feet  at  mean  low  water.  In  1883  a  strong  jetty  was  built  out  from 
ie  cliff  to  the  eastward  of  the  inner  harbor,  and  a  masonry  wall  was 
instructed  on  the  inside  of  the  crib- work,  forming  the  eastern  side  of 
ie  inner  harbor.  The  filling  in  the  gap  in  the  main  breakwater  was 
irried  to  the  height  of  about  1J  feet  above  mean  high  water,  and  at 
ie  close  of  the  work  under  the  last  contract  about  one-half  of  the  total 
mount  of  stone  required  for  the  completion  of  this  work  had  been  de- 
vered  and  placed  in  the  gap.  The  sea,  which  formerly  came  into  the 
ater  harbor  through  the  gap  in  the  main  breakwater  in  easterly  storms, 
ad  been  stopped  by  this  partial  filling.  A  contract  for  the  commence- 
lent  of  the  enlargement  of  the  inner  harbor  and  filling  the  gap  in  the 
lain  breakwater  was  made. 

OPERATIONS  DURING  THE  LAST  FISCAL  YEAR. 

The  work  of  the  commencement  of  the  enlargement  of  the  inner  harbor 
nd  filling  the  gap  in  the  main  breakwater,  provided  for  in  the  appro- 
nation  of  August  5, 1886,  was  commenced  July  11, 1887,  and  continued 
ntil  November  30,  when  it  was  suspended  for  the  wiuter;  it  was  re- 
amed April  17, 1888,  and  continued  to  the  end  of  the  fiscal  year.  There 
rere  4,258  tons  of  riprap  granite  placed  in  the  gap  of  the  main  break- 
rater,  which  carried  that  portion  of  the  work  as  far  as  the  funds  availa- 
ble would  allow.  The  timber  jetty  filled  with  stone,  to  form  the  shore 
nd  of  the  west  wall  of  the  proposed  enlarged  harbor,  was  built  from 
tigh  water  to  low  water  of  spring  tides  a  distance  of  138  feet,  and  a 
ubstantial  enrockment  placed  at  its  outer  end  to  protect  it  from  the 
iction  of  the  sea  until  the  west  wall  is  built. 

The  work  of  the  construction  of  the  north  wall  of  the  inner  harbor 
vas  commenced  near  the  breakwater,  from  whence  it  will  be  carried  to 
he  westward  as  far  as  the  available  funds  will  permit.  At  the  close 
>f  the  fiscal  year  the  work  was  still  in  progress.  Mr.  Frank  I.  Angell 
*as  the  local  inspector  of  the  work. 

In  response  to  a  resolution  of  the  Senate  of  the  United  States,  passed 
Iprii  17, 1888,  calling  for  an  estimate  of  the  cost  of  the  removal  of  a 
ihoal  obstructing  navigation  at  the  entrance  to  the  harbor  of  Block 
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Island,  tho  following  rei>ort  was  submitted  to  the  Chief  of  Ei 
on  May  4 : 

Engineer  Office,  U.  S. 

Newport,  Ji.  I.,  May 

Sir  :  Referring  to  the  lottcr  of  tho  Chief  of  Engineers  of  April  18,  1888,  in< 
copy  of  a  resolution  of  the  Senate  asking  for  an  estimate  of  the  cost  of  rei 
saml-har  which  has  recently  formed,  obstructing  navigation,  at  the  entrar 
harbor  at  Block  IhIuikI,  I  have  the  honor  to  report  that  a  gradual  shoaling 
western  side  of  tho  breakwater  has  taken  place  for  a  number  of  years  ;  thii 
its  maximum  width  at  tho  point  where  the  north  wall  of  the  proposed  enlarge 
joins  the  main  breakwater,  and  since  the  survey  of  1884  the  9-foot  curve  has  i 
to  the  westward  about  70  feet,  reducing  the  distance  between  tho  9-foot  ci 
harbor  by  that  amount.    This  distance  at  that  time  was  445  foet. 

At  the  entrance  to  the  present  basiu  the  6-foot  curve  has  advanced  slight] 
westward  since  1884,  and  this  shoaling  may  interfere  somewhat  with  beatii 
tho  basin,  and  tho  extension  of  the  shoal  to  the  westward  of  the  breakwatel 
the  landing  of  the  steamers  of  tho  Fall  River  and  Providence  Steam-boat  < 
their  wharf  outside  of  the  basin  difficult  and  uncertain. 

It  is  estimated  that  the  removal  of  the  whole  shoal  to  a  depth  of  9  feet  toi 
feet  from  the  breakwater  would  cost  $5,000. 

Tho  removal  of  that  portion  of  it  opposite  the  entrance  to  the  basiu  and  e 
to  tho  end  of  the  Fall  River  and  Providence  Steam-boat  Company's  wharf  wi 
$1,000. 

Tho  inclosed  tracing  shows  tho  relative  positions  of  tho  9  and  G-foot  curved 
and  1888. 

Very  respectfully,  your  obedient  servant, 

W.  R.  Livermoi 
Major  of 

Tho  Chief  of  Engineers,  U.  S.  A. 

The  formation  of  this  shoal  is  probably  due  in  a  great  inc 
the  lowering  of  the  top  of  the  main  breakwater,  caused  by  iu 
ment.   The  sea,  coming  up  the  eastern  side  of  the  island,  holds] 
pension  a  large  amount  of  sand,  and,  breaking  over  the  top  of  thoj 
water,  deposits  it  in  the  harbor.   Cross-sections  of  the  breakwa 
be  taken  with  a  view  to  estimating  the  cost  of  restoring  iu 
section.    When  this  is  accomplished  and  the  harbor  inclosed 
western  side  by  a  riprap  wall  the  accumulation  of  sand  within 
bor  can  be  checked. 

AMOUNT  EXPENDED  DURING  THE  LAST  FISCAL  YEAR  AND 

TO  JUNE  30,  1888. 

The  amount  expended  during  the  last  fiscal  year,  including  lial 
outstanding  June  30,  18S8,  was  $13,083.95.  The  result  was  the 
of  the  gap  to  within  about  one-seventh  of  the  total  estimated  ai 
the  const  ruction  of  the  timber  jetty  filled  with  stone  forming  tho 
end  of  the  western  wall  of  the  proposed  enlarged  inner  harbor, 
commencement  of  the  construction  of  its  north  wall. 

THE  WHARF  AT  BLOCK  ISLAND. 

In  his  annual  report  for  the  year  1886  Colonel  Elliot  recommem 
that  the  Government  wharf  on  the  land  side  of  the  inner  harbor 
refuge  at  Block  Island  should  bo  turned  over  to  the  town  of  New  Sin1 
ham,  the  corporate  name  of  Block  Island,  and  that  the  following  V 
visions  be  attached  to  the  item  for  Block  Island  in  the  next  river  I 
harbor  bill : 

Provided,  That  tho  wharf  on  the  laud  side  of  tho  inner  harbor  may  be  turned 
to  tho  town  of  Now  Shorehani  for  the  public  use  of  said  town  ;  but  no  tolls  or  cli»ri 
shall  ever  be  exacted  for  the  use  of  said  wharf  by  public  vessels  of  tho  United  Sul 
or  freight  carried  in  such  vessels. 
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And  I  would  respectfully  renew  the  recommendation. 
The  location  of  this  wharf  may  be  seen  in  the  plat  published  at  page 
13  of  the  Annual  Keport  of  the  Chief  of  Eugineers  for  1885. 

WORK  REQUIRED  TO  COMPLETE  THE  EXISTING  PROJECT. 

The  work  required  to  complete  the  existing  project  is  the  completion 
f  the  tilling  of  the  gap  in  the  main  breakwater,  the  restoring  of  the 
reak  water  to  its  original  dimensions,  and  the  enlargement  of  the  iuner 
arbor. 

PERATIONS  CONTEMPLATED  FOR  THE  FISCAL  YEAR  ENDING  JUNE 

30,  1889. 

i  . 

It  is  proposed  to  apply  the  amount  available  July  1, 1888,  to  the  ex-* 
?nsion  to  the  westward  of  the  north  wall  of  the  inner  harbor. 

Block  Island  is  in  the  Newport  collection  district,  and  Newport  is  the  nearest  port 
f  entry.  The  revenue  collected  at  Newport  in  the  last  tiscal  year  was  $4,774.20. 
here  is  no  duty  collected  at  the  island.  The  valuo  of  the  harbor  is  mainly  as  a  bar- 
Mr  of  refuge.  There  are  four  lights  at  tho  island,  the  north  and  south  lights  aud 
io  breakwater  lights.    The  nearest  fortification  is  Fort  Adams,  Newport,  R.  I. 

Money  statement. 


ily  1,  1887,  amount  available   $19, 97.r».  83 

lfv  1,  188*3,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  I,  1887   $10,049.21 

ily  1,  1888.  outstanding  liabilities   3,934.74 

lly  1,  188*,  amount  covered  by  existing  contracts   5, 215. 09 

  19,199.04 


i  1 V  If  1888,  balance  available: 

'  Breakwater   11)7.31 

Inner  harbor   579.48 

—  770.  79 

mount  appropriated  by  act  of  August  11,  1888   15, 000. 00 


nount  available  for  fiscal  year  ending  Juno  30,  1839   15,770. 7'.) 


Amount  (estimated)  required  for  completion  of  existing  project   40,000.  00 

A  mount  thatcan  be  profitably  expended  in  liscal  year  ending  June  30, 1890  40, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  act*  of  1806  and  1*07. 


COMMERCIAL  STATISTICS. 

[Furnished  by  Hon.  Nicholaa  Ball,  Block  Island.] 

Report  on  the  arrival  and  departure  of  steam  and  sail  vessels,  together  with  imports 
id  exports,  to  and  from  Block  Island  for  the  year  ending  December  31,  1887 : 

>al  received  (about )  tons . .        5, 300 

on  received  (about)  do...  25i> 

rain  received  (about)  bushels..  15,000 

uriber  received  (about)  feet..  4,200,000 

*n«ral  merchandise,  not  included  in  the  above,  imported  and  exported, 

tons   15,000 

ARRIVALS  AND  DEPARTURES  FOR  THE  YEAR. 

earners  from  50  to  1,000  tons,  drawing  from  3  to  10  feet  of  water...   2, 100 

Ming  vessels,  from  10  to  200  tons,  from    to  6  feet  draught  (about)   116,000 
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C  13. 

IMPROVEMENT  OF  LITTLE  NARRAGANSETT  BAY,  RHODE  ISLAND  15L 

CONNECTICUT. 

Little  Narragansett  Bay  lies  on  the  north  side  of  the  eastern  entrants 
from  the  ocean  into  Long  Island  Sound ;  Pawcatnck  River,  upon  whiri 
is  situated  the  important  commercial  and  manufacturing  town  of  Wftt 
erly,  R.  L,  empties  into  the  eastern  side  of  the  bay,  and  has  been  m 
proved  by  the  United  States.  The  object  of  the  improvement  of  Lml* 
Narragansett  Bay  was  to  deepen  the  approach  from  Long  Island  Souik 
to  Westerly. 

The  mean  rise  and  fall  of  the  tide  is  2.G3  feet. 

ORIGINAL  CONDITION. 

The  navigable  draught  of  water  through  the  bay  before  improvement 
was  about  4J  feet  at  mean  low  water. 

PLAN  OF  IMPROVEMENT. 

The  project  of  1S78  for  the  improvement  of  the  bay  provided  for  3 
channel  200  feet  wide  and  7£  feet  deep  at  mean  low  water  from  the 
trance  to  the  bay  to  the  mouth  of  the  Pawcatnck,  and  the  removal d 
the  bowlders  which  then  obstructed  navigation,  and  any  others  wbi<i 
the  excavation  of  the  channel  might  develop.  Subsequently  it 
determined  to  clear  away  some  large  bowlders  which  interfered  wit: 
steam-boat  navigation  between  this  channel  and  Watch  Hill  Landiu. 
The  estimated  cost  of  the  improvement  was  $51,000. 

A  plat  of  Narragansett  Bay,  showing  the  improved  chaunel,  waspuN 
lished  in  the  Annual  Report  of  the  Chief  of  Engineers  for  1S79,  pap* 
314. 

AMOUNT  EXPENDED  AND  RESULTS. 

The  project  was  completed  in  the  fiscal  year  1883-784.  The  main  cba? 
nel  as  projected  was  excavated  to  its  full  width  and  depth,  aud  roan 
bowlders  were  removed  from  the  Watch  Hill  Channel.  Vessels  dra? 
ing  10  feet  of  water  can  now  reach  the  mouth  of  the  Fawcatuck  River 
at  high  water,  but  the  full  benefit  of  the  improvement  can  not  be  utii 
ized  until  further  deepening  of  that  river,  which  is  now  in  progress, r,; 
enable  vessels  of  the  same  draught  to  reach  Westerly. 

The  remainder  of  the  last  appropriation  for  Little  Narragansett 
is  reserved  for  comparative  surveys  of  Sandy  Point,  at  the  entrance  ^ 
the  bay,  which  seems  to  be  affected  by  the  construction  of  the  breaS> 
water  iu  Stouington  Harbor,  and  for  range-marks  on  Pawcatuck  Point 
to  guide  through  the  new  channel.  The  total  cost  of  the  completed  iro 
provement  was  $35,850.96. 

Little  Narragansett  Bay  is  in  the  collection  district  of  Providence  and  StoniDgto- 
the  dividing  lino  passing  through  the  bay.    Providence  and  Stouington  are  the  ik.v- 
est  ports  of  entry.    The  revenue  collected  in  the  last  tiscal  year  was :  Provider 
$240,197.75  ;  Stonington,  $l,G51>.18.    The  nearest  light-houses  are  the  Stonington 
Watch  Hill  Lights.    The  nearest  fortification  is  Fort  Trumbull,  Now  London,  Con- 

Money  statement. 

July  1,  1887,  amount  available   $143."* 

July  1,  1888,  balance  available   na.iH 
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IMPROVEMENT  OF  PAWCATUCK  RIVER,  RHODE  ISLAND  AND  CONNECTI- 
CUT. 

The  navigable  part  of  Pawcatuck  River  extends  from  the  manufact- 
uring town  of  Westerly  to  Little  Narragansett  Bay,  into  which  it  emp- 
ties. The  approach  to  the  river  is  though  Stouiugton  Outer  Harbor  and 
Little  Narragansett  Bay,  and  the  object  of  the  improvement  is  to  deepen 
ind  widen  the  river  channel  leadiug  from  this  bay  to  Westerly. 

The  mean  rise  and  fall  of  the  tide  is2.GG  feet  at  the  mouth  of  the  river 
and  2.30  feet  at  Westerly. 


Before  improvement  the  channel  was  crooked  and  obstructed  by  nu- 
merous shoals,  on  some  of  which  there  was  but  1 J  feet  at  mean  low  water. 


By  means  of  appropriations  made  iu  the  years  1871-75  the  river  was 
improved  by  the  United  States  by  the  excavation  of  a  chanuel  5£  feet 
Jeep  at  mean  low  water  aud  75  feet  wide  below  the  wharves  and  from 
30  to  40  feet  wide  between  the  lower  and  upper  wharves.  The  present 
project  contemplates  the  widening  of  the  chanuel  to  100  feet  below  the 
wharves  and  by  an  additional  width  of  two  cuts  of  an  ordinary  dredg- 
ing-machine,  or  about  40  feet,  between  the  lower  and  the  upper  wharves; 
also  the  deepening  of  the  entire  channel  to  8  feet  at  mean  low  water. 

A  plat  of  Pawcatuck  River,  showing  the  channel  lines  under  the 
present  project,  was  published  in  the  Annual  Report  of  the  Chief  of 
Engineers  for  1885,  part  1,  pages  623-625. 

AMOUNT  EXPENDED  AND  RESULTS  TO  JUNE  30,  1887. 

The  amount  expended  on  the  present  project  to  June 30, 1887,  includ- 
ing outstanding  liabilities,  was  $3,535.12,  and  the  result  was  the  com- 
pletion of  the  channel  to  its  full  width  and  depth  from  the  deep  water 
opposite  the  village  of  Lottery  to  Certain  Draw  Point. 


At  the  beginning  of  the  fiscal  year  the  work  of  dredging  under  the 
project  for  the  expenditure  of  the  appropriation  of  August  5,  1886, 
which  contemplated  the  beginning  of  the  channel  at  the  deep  water  op- 
posite the  village  of  Lottery  and  extending  it  as  far  towards  Westerly 
as  the  funds  would  allow,  was  in  progress  and  was  continued  until  No- 
vember 19,  when  it  was  suspended  for  the  winter ;  it  was  resumed  April 
24  and  continued  uutil  the  close  of  the  fiscal  year,  when  it  was  still  in 
progress. 

During  the  fiscal  year  48,938.8  cubic  yards  of  sand  and  mud  and  8.32 
cubic  yards  of  bowlders  over  2  tons  weight  were  excavated  from  the 
channel. 

Mr.  A  H.  Dickens  was  the  local  inspector  of  the  work. 

AMOUNT  EXPENDED  DURING  THE  LAST  FISCAL  YEAR.  AND  RESULTS 

TO  JUNE  30,  1888. 

The  amount  expended  during  the  last  fiscal  year,  includiug  liabilities 
outstanding  June  30, 1838,  was  $6,928.50,  aud  the  result  was  the  com- 


ORIGINAL  CONDITION. 


PLANS  OF  IMPROVEMENT. 


OPERATIONS  DURING  THE  LAST  FISCAL  YEAR. 
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pletion  of  the  channel  to  its  full  width  and  depth  from  the  deep  water 
opposite  the  village  of  Lottery  to  a  point  near  the  lower  eud  of  Major  * 
Island,  with  the  exception  of  a  small  amount  of  ledge  rock  which  ei 
tends  into  the  channel  near  Certain  Draw  Point  and  at  Pawcataci 
Kock. 


WORK  REQUIRED  TO  COMPLETE  THE  EXISTING  PROJECT. 

The  work  required  to  complete  the  existing  project  is  the  dredging  of 
the  chaunel  to  a  depth  of  8  feet  at  mean  low  water,  and  width  of  lOu 
feet  from  the  upper  end  of  the  present  work  to  Westerly,  and  a  width 
of  40  feet  between  the  upper  and  lower  wharves  of  that  town ;  also  tbc 
removal  of  the  ledge  rock  near  Certain  Draw  Point  and  Pawcatod 
Rock. 


OPERATIONS  CONTEMPLATED  FOR  THE  FISCAL  YEAR  ENDING  JVJl 

30,  1889. 

It  is  proposed  to  continue  the  work  of  widening  and  deepening  the 
channel  according  to  the  new  project  as  far  toward  Westerly  as  the  iumk 
will  admit,  and  also  to  afford  such  relief  as  the  commerce  of  the  river 
may  require  at  the  shoalest  places  in  advance  of  the  main  work,  and  to 
remove  the  points  of  ledge  rock  referred  to  above. 

Pawcatnck  River  is  in  the  collection  districts  of  Providence  and  Stoningtoo,  tb? 
dividing  lino  passing  through  the  river.    Providence  and  Stouington  are  the  near* 
ports  of  entry.    The  revenue  collected  in  tho  last  fiscal  year  was:  Providetct. 
$440, 197.75 ;  8tonington.  $ 1,659.18.    The  nearest  light-houses  are  the  Stonington 
Watch  Hill  lights.   The  nearest  fortification  is  Fort  Trumbull,  Now  London,  Coct 

x        Money  statement 


July  1,  1887,  amount  available   $8, 464 J 

July  1,  1888,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  1887    $5, 184. 13 

July  1,  1888,  outstanding  liabilities   1,744.37 

July  1,  1888,  amount  covered  by  existing  contracts   1, 137. 38 

  8,06a.* 


July  1,  1888,  balance  available   399." 

Amount  appropriated  by  act  of  August  11,  1888   10,000." 


Amount  available  for  fiscal  year  ending  June  30,  1889   10, 399.  ft 


'Amount  (estimated)  required  for  completion  of  existing  project   16, 6*37.  >M 

Amount  that  h  :  t  be  profitably  expended  in  fiscal  year  ending  June  30, 1890  16, 637.* 
Submitted  in  compliance  with  requirements  of  section,  3  of  river  and 

.   harbor  acts  of  1866  and  1867. 


COMMERCIAL  STATISTICS. 
[Furnished  by  Messrs.  Maxon  &,  Co.,  "Westerly,  R.  L] 
RECEIPTS  AT  WESTERLY  BY  WATER. 

Coal  tons..  18,  .'mO 

Molding  sand  do... 

Lumber  feet..  5,309,7a' 

Bricks   359.0* 

Grain  bushels..  94,(1* 


Stone  tons..  I.W 

Number  of  passengers  carried  by  steamers   &4. 400 
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C  15. 

HARBOR  OP  REFUGE  AT  STONINGTON,  CONNECTICUT. 

Stonington  Harbor  lies  on  the  north  side  of  the  eastern  entrance 
from  the  ocean  into  Long  Island  Sound,  and  the  nmin  object  of  the  im- 
provement is  to  furnish  a  harbor  of  refuge  for  vessels  entering  and 
leaving  this  entrance  to  the  sound.  The  mean  rise  and  fall  of  the  tide 
s  about  2 J  feet. 

ORIGINAL  CONDITION. 

Originally  it  was  an  open  bay,  unprotected  from  southerly  storms  and 
obstructed  by  a  shoal,  having  a  low-water  depth  of  but  6  feet  at  the 
dioalest  part.  This  shoal  nearly  filled  the  inner  harbor  and  left  but  a 
narrow  channel  on  either  side  of  a  depth  insufficient  to  permit  vessels 
of  12  feet  draught  to  reach  the  upper  wharves  at  low  water. 

PLANS  OF  THE  WORK. 

A  short  breakwater  was  constructed  in  the  years  1828-VJ1  at  a  cost  of  / 
$34,7615.65  for  the  protection  of  the  commerce  of  the  town  of  Stonington. 
The  enlarged  project  of  1871  for  the  improvement  of  Stonington  Harbor 
aud  its  subsequent  modification,  under  which  work  is  now  carried  on, 
embraced  dredging  in  the  upper  harbor  and  the  construction  of  two 
breakwaters  in  the  outer  harbor.  One  of  these — the  western — was  to 
be  built  out  from  Wamphassuck  Point,  the  southwestern  limit  of  the 
harbor,  and  to  extend  about  2,000  feet,  and  the  other — the  eastern — was 
to  extend  from  the  vicinity  of  Bartlettfs  lleef  to  the  Middle  Ground. 
The  western  breakwater  was  completed  in  1880  at  a  cost  of  $103,190. 
The  amount  expended  in  dredging  in  the  upper  harbor  was*,  about 
845,000.  The  position  of  the  western  end  of  the  eastern  breakwater 
has  not  been  determined,  but  it  will  probably  be  found  necessary,  in 
order  to  afford  all  the  protection  desired,  to  extend  the  breakwater  at 
least  until  it  iutersects  a  range  from  Stonington  Light  to  the  middle  of 
Wicopessit  Island.  It  may  then  bo  found  desirable  to  carry  it  still  fur- 
ther, possibly  to  the  range  from  Stonington  Light  to  the  eastern  end  of 
Fisher's  Island. 

A  plat  of  this  harbor,  showing  the  position  of  the  breakwaters,  was 
published  in  the  Annual  lleport  of  the  Chief  of  Engineers  for  1884, 
page  632. 

AMOUNT  EXPENDED  AND  RESULTS  TO  JUNE  30,  1887. 

The  amouut  expended  upon  the  eastern  breakwater  up  to  the  close 
of  the  fiscal  year  ending  June  30,  1887,  including  liabilities  outstand- 
ing at  that  date,  was  $105,115.19,  and  its  length  at  that  date  was  2,150 
feet. 

OPERATIONS  DURING  THE  LAST  FISCAL  YEAR. 

At  the  beginning  of  the  last  fiscal  year  the  work  of  extending  the 
eastern  breakwater  to  the  westward,  under  the  project  for  the  expendi- 
ture of  the  appropriation  of  August  5, 1886,  was  in  progress,  and  con- 
tinued until  October  £7,  1887,  when  the  limit  of  the  appropriation  was 
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reached.   During  tbe  fiscal  year  3,550  tons  of  riprap  stone  were  plan 
in  the  breakwater. 
Mr.  Charles  O.  Livermore  was  the  local  inspector  of  the  work. 


RESua 


AMOUNT  EXPENDED  DURING-  THE  LAST  FISCAL  YEAR,  AND 

TO  JUNE  30,  1888. 

The  amount  expended  during  the  last  fiscal  year,  including  liana* 
outstanding  June  30, 1888,  was  $4,433.71,  and  the  result  was  the  a 
tension  of  the  eastern  breakwater  to  a  point  about  2,210  feet  from  I 
eastern  extremity,  or  about  .80  of  the  shorter  of  the  alternative  lengll 
projected. 

WORK  REQUIRED  TO  COMPLETE  THE  EXISTLNG  PROJECT. 

The  work  required  to  complete  the  existing  project  is  to  finish  tb 
construction  of  the  eastern  breakwater.  In  case  it  be  found  that 
ficient  protection  to  the  harbor  of  refuge  has  been  afforded  when  tl 
range  from  Stonington  Light  to  the  middle  of  Wicopessit  Island  i 
reached,  the  length  of  the  breakwater  yet  to  be  built  is  about  360  fen 
Should  it  be  decided  to  extend  it  to  the  middle  ground  it  will  req™ 
about  150  feet  more. 

By  reason  of  the  great  danger  to  the  large  passenger  steamer*  a 
the  Stonington  Line  (New  York  and  Boston),  caused  by  the  wesaa 
end  of  the  breakwater,  especially  iu  foggy  and  thick  weather,  aa 
which  will  continue  to  exist  until  it  is  completed  and  a  light-house 
fog-signal  are  erected  upon  it,  it  is  very  desirable  that  the  whole  amota 
necessary  to  finish  the  breakwater  should  be  included  in  one  appropr* 
tion. 

The  completion  ot  this  work  will  aftbrd  a  thoroughly  protected  aa* 
orage  for  vessels  drawing  18  feet  of  water,  aud  a  harbor  of  refuge  to 
the  commerce  which  daily  passes  between  Long  Island  Sound  and  tie 
the  eastward. 

OPERATIONS  CONTEMPLATED  FOR  THE  FISCAL  YEAR  ENDING  JTfl 

30,  1889. 

Should  an  appropriation  be  made  for  this  work,  it  is  proposed  to  eit<# 
the  eastern  breakwater  further  to  the  westward. 

Stonington  Harbor  is  in  tbe  Stonington  collection  district,  and  is  a  port  of  e^r 
Tbo  amount  of  revenue  collected  at  Stonington  in  tbe  last  fiscal  year  was  •* 
Tbe  principal  value  of  tbo  barbor  is  as  a  barbor  of  refuge.    Tbo  nearest  light* 
Stonington  Light  aud  Latimer's  Reef  Light.   The  nearest  fortification  is  Fort  Trc- 
bull,  New  London  Harbor,  Connecticut. 

Money  statement 

July  1,  1887,  amount  available   $4, 6N.S 

July  1,  1888,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 

outstanding  July  1, 1887   4, 4&~ 

- 

July  1, 1888,  balance  available  ;   4&1 

Amount  appropriated  by  act  of  August  11,  1889   8,000.* 

Amount  available  for  fiscal  year  ending  June  30, 1883   8,4» 

f  Amount  (estimated)  required  for  completion  of  existing  project   25,  IW  ' 

J  Amoantthatcan  bo  profitably  expended  in  fiscal  year  ending  June  30, 181)0  25,0C""'- ': 
)  Submitted  in  compliance  with  requirements  of  sections  2  of  river  aud 
l  harbor  acts  of  18Go  and  1807. 
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i 

COMMERCIAL  STATISTICS. 
iFurniahed  by  Mr.  H.  O.  Talmer,  deputy  collector.] 


f  umber  of  vchhoIs  entered  from  foreign  porta   10 

•  timber  of  vessels  cleared  for  foreign  porta   10 

ralue  of  merchandise  imported   £8,247.  W 

unount  of  duties  collected   $1,659. 18 

1st  tmated  value  of  cargoes  coastwise  $37, 400, 000, 00 

Estimated  value  of  cargoes  shipped  coastwise  $35, 000,000. 00 

ralue  of  product  of  fisheries   $135, 000. 00 

Cumber  of  vessels  seeking  harbor  for  refugo   2, 400 

Cumber  of  vessels  registered  in  district   104 

['on  n  age   8, 744. 39 


C  16. 

PRELIMINARY  EXAMINATION  OF  NEW  BEDFORD  HARBOR,  MASSACHU- 
SETTS. 

Engineer  Office,  U.  S.  Army, 

Aewporty  ft.  i.,  November  20,  1880. 

General,:  In  compliance  with  the  instructions  contained  in  Depart- 
nent  letter  of  the  28th  October  last,  I  have  the  honor  to  submit  the  * 
bllowiug  report  of  the  preliminary  examination  of  New  Bedford  Har- 
bor, Massachusetts,  provided  for  in  the  river  and  harbor  act  of  Con- 
gress of  August  5, 1880,  and  made  by  me  on  the  13th  instant. 

In  the  years  1875-70  there  was  appropriated  for  the  improvement  of 
New  Bedford  llarbor  the  sum  of  $20,000,  which  was  expended  in  ex- 
cavating a  channel  15  feet  deep  from  the  vicinity  of  the  wharves  to  the 
leep  water  just  above  Palmer's  Island. 

Since  that  time  the  draught  of  the  steamers  plying  between  New  Bed- 
ford and  New  York  has  increased,  and  I  am  informed  that  they  not  only 
iow  touch  the  bottom  in  this  channel,  but  that  in  the  channel  below 
Palmer's  Island,  which  was  not  included  in  the  former  improvement, 
there  is  not  sufficient  water  at  low  tide  for  the  commerce  of  the  i>ort. 

New  Bedford  is  an  important  port  of  entry.  It  is  largely  interested 
iii  manufactures  and  has  an  extensive  commerce  in  addition  to  its 
whale  fisheries. 

In  a  petition  from  citizens  of  New  Bedford,  which  was  published  iu 
the  Keport  of  the  Chief  of  Engineers  for  1875,  I  find  the  statement  that 
in  the  six  months  from  April  to  October  of  1874. 1,777  steamers,  50  ships, 
13  brigs,  2,545  schooners,  1,025  sloops,  in  all,  5,410  vessels,  passed  Pal- 
mer's Island  light-house  in  New  Bedford  Harbor,  and  that  there  were 
engaged  in  the  whaling  business  88  vessels  requiring  a  depth  of  about 
10  feet  of  water.  I  have  no  later  information  respecting  the  commerce 
of  New  Bedford,  but  it  has  doubtless  largely  increased,  especially  iu 
respect  of  steamers. 

I  am  inclined  to  the  belief  tbat  the  deepening  of  the  channel  desired 
can  be  done  at  comparatively  small  cost,  and  in  view  of  the  interests 
involved  I  am  of  the  opinion  that  the  harbor  is  worthy  of  further  im- 
provement. 

I  estimate  the  expense  of  the  necessary  surveys  at  $000,  if  authority 
to  make  them  can  be  issued  in  time  for  completing  them  before  Christ- 
ie 88  33 
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mas,  but  if  later  the  expense  will  be  much  increased  by  reason  uf  * 
lays  by  bad  weather  aud  ice. 

Very  respectfully,  your  obedient  servaut, 

George  H.  Elliot, 


Lieut.  Col.  of  Engineer*. 


Brig.  Gen.  J.  C.  Duane, 

Chief  of  Engineers,  U.  S.  A. 


SURVEY  OF  NEW  BEDFORD  HARBOR,  MASSACHUSETTS. 

Engineer  Office,  U.  S.  Army, 

Newport,  R.  I.,  October  17,  18K 

Sir:  I  have  the  honor  to  submit  the  followiug  report  on  the  sunt 
of  New  Bedford  Harbor,  together  with  an  estimate  of  the  cost  of  ir 
improvement. 

This  harbor  is  an  estuary  of  Buzzard's  Bay,  forming  the  port  of  A 
cities  of  New  Bedford  aud  Fairhaven,  Mass. 

The  survey  was  made  on  the  5th,  6th,  and  7th  of  October. 

Souudiugs  were  carefully  taken  from  the  deep  water  off  Clan 
Point  to  the  wharves  of  New  Bedford  near  the  bridge.  These  soqw 
ings  were  reduced  to  meau  low- water  level,  determined  by  observant 
for  one  month  of  tide-gauge  at  New  Bedford.  Borings  were  also  rakfi 
throughout  the  entire  length  of  the  proposed  channel  to  a  depth  of  3 
feet  at  mean  low  water. 

It  will  be  seen  from  the  accompanying  sketch*  that  vessels  drivai 
over  15  feet  of  water  cau  not  enter  the  harbor  at  mean  low  water. 

It  is  proposed  to  excavate  a  channel  200  feet  wide  and  18  feet  o>;i 
The  general  position  of  this  channel  and  of  the  areas  to  be  excava^ 
are  shown  on  the  sketch.  The  borings  show  that  the  material  to  ti 
dredged  consists  of  mud,  sand,  and  gravel. 

As  it  appears  from  the  following  estimate  that  the  total  cost  of  tti 
channel  will  amount  to  less  than  $35,000,  I  have  the  honor  torecoa 
mend  that  this  amount,  all  of  which  can  be  profitably  expended  dur 
the  fiscal  year  ending  June  30,  1889,  be  appropriated. 

The  lower  part  of  the  channel  has  been  laid  out  in  one  straight 
the  axis  of  which  passes  through  Palmer's  Islaud  light  house,  so 
vessels  entering  the  harbor  can  run  directly  for  it.   The  two  u 
reaches  are  so  laid  out  as  to  involve  the  least  amount  of  excavation. 

In  the  years  1875-70  there  was  appropriated  for  the  improvement ( 
New  Bedford  Ilarbor  the  sum  of  $20,000,  which  was  expended  in  eKJ 
vating  a  channel  15  feet  deep  from  the  vicinity  of  the  wharves  to  tbi 
deep  water  just  above  Palmer's  Islaml.  Since  that  time  the  draught « 
the  steamers  plying  between  New  Bedford  and  New  York  has  increa^ 
and  vessels  of  15  feet  draught  not  only  now  touch  the  bottom  iu  tbi 
channel,  but  in  the  channel  below  Palmer's  Island,  which  was  not  i" 
eluded  in  the  former  improvement;  there  is  not  sufficient  water  at  to* 
tide  for  the  commerce  of  the  port. 

Many  vessels  and  barges  of  much  greater  draught  than  15  feet 
unable  to  carry  their  full  cargoes. 

New  Bedford  is  adapted  by  its  situation  to  become  a  common  m 
city  of  great  importance.    It  was  once  the  great  center  of  the  whalmJ 

•Omitted.    Printed  in  Honso  Ex.  Doc.  No.  86,  Fiftieth  Congrens,  first  sesgiou. 
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lastly  in  America,  and  is  still  one  of  the  largest  and  most  flourishing 
ies  in  New  Englaud,  both  in  respect  to  its  commerce  and  manufact- 

58. 

ew  Bedford  is  a  port  of  entry.  The  amonnt  of  revenue  collected  at  New  Bedford 
tho  fiscal  year  ending  June  30,  1887,  was  $29,023.98. 

ESTIMATE  OF  THE  COST  OF  THE  IMPROVEMENT. 

3  hundred  and  seventeen  thousand  cnbio  yards,  measured  in  place,  of  inate- 

ial  to  be  dredged  and  dumped  south  of  Egg  Island,  at  27  cents  $31,590 

d  10  per  cent,  for  contingencies   3, 159 

Total   34,749 

Very  respectfully,  your  obedient  servant, 

W.  R.  LIVERMORE, 

Major  of  Engineers. 

rho  Chief  op  Engineers,  U.  S.  A. 


COMMERCIAL  STATISTICS,  NEW  BEDFORD,  MASSACHUSETTS. 

The  harbor-master  of  New  Bedford  reports  the  arrival  of  eight  sail iug- vessels  of 
er  100  tons  burden  per  day  throughout  tho  yoar,  2,920,  about  200  of  which  draw 
er  15  feet  of  water. 

dr.  Charles  W.  Agard,  agent  of  the  Philadelphia  and  Reading  Coal  and  Iron  Com- 
,ny,  reports  vessels  carrying  coal,  180. 

31*d  Colony  Railroad  and  Steamboat  Company's  steamers  mako  tri- weekly  trips  to 
w  York. 

v'ew  Bedford,  Martha's  Vineyard  and  Nantucket  Steamboat  Company  make  600 
ps  annually  with  5  steamers  between  the  points  named. 

rhe  following  freight  is  reported  as  being  received  annually  by  vessels  by  the  firms 
uicd. 

Charles  W.  Agard,  agent  Philadelphia  and  Reading  Coal  and  Iron  Company,  re- 
rts  total  coal  received,  273,200  tons. 

Jharles  8.  Paisler  and  William  A.  Tillinghast  report  lumber  received  in  47  vessels 
100  tons,  8,000,000  feet. 

♦Villiam  B.  Fisher,  agent  for  Old  Colony  Railroad  and  Steamboat  Compauies,  report 
-m  Now  York  line  of  steamers,  ootton,  over  35,000  bales;  miscellaneous  freight, 
000  tons. 

kVilliam  F.  Nye  reports  oil  by  schooners,  3,000  barrels;  cases  of  bottled  oil  by 
amers,  14,000. 

tlr.  Charles  S.  Kelley,  vice-president  of  board  of  trade,  states  that  New  Bedford  has 
labitants  about  40,000;  banking  capital,  $1,500,000 ;  manufacturing  capkal  (em- 
►yed  in  120  manufactories),  $11,500,000 ;  whalers  of  a  tonnage  of  28,291  tons,  75. 
It  is  tho  third  city  in  the  United  States  in  point  of  cotton  manufactures. 


C  17. 

PRELIMINARY  EXAMINATION  OF  TAUNTON  RIVER,  MASSACHUSETTS. 

Engineer  Office,  U.  S.  Army, 
Newport,  B.  J.,  November  26,  1886. 

General:  In  compliance  with  the  instructions  contained  in  Depart- 
Mtt  letter  of  the  28th  October  last,  I  have  tho  honor  to  submit  tho 
[lowing  report  of  the  preliminary  examination  of  Taunton  River, 
assachusetts,  provided  for  in  tho  river  and  harbor  act  of  Congress  of 
j^ust  5?  1886,  and  made  by  mo  on  the  19th  instant. 
Taunton  River  rises  in  Norfolk  County,  Mass., and  empties  into  Mount 
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Hope  Bay,  a  name  given  to  that  part  of  Xarragansett  Bay  which  b. 
mainly  in  Massachusetts.  It  is  44  miles  iu  length,  measured  alonji 
course. 

It  has  been  improved  by  the  United  States  under  appropriations 
in  the  years  1852-1884,  amounting  to  $160,000. 

The  object  of  the  improvement  is  to  deepen  and  widen  the  cham* 
leading  to  the  city  of  Taunton,  at  the  head  of  navigation,  which  I 
quires  large  quantities  of  coal,  iron,  clay,  moldings,  saud,  and  o& 
heavy  articles  for  its  manufactures,  depending  largely  on  water  trjsj 
portation,  so  that  vessels  of  11  feet  draught  can  reach  the  city  at  big 
water. 

In  its  original  condition  the  chaunel  was  narrow  and  obstructed  i 
bowlders,  and  from  Berkley  Bridge  to  Taunton  the  depth  was  noli 
places,  more  than  5  feet  at  mean  high  water.  A  vessel  of  30  ton*  i-a 
den  was  as  large  as  could  go  up  to  Taunton. 

The  project  under  which  the  work  is  being  carried  on  provides  for 
channel  60  feet  wide  and  11  feet  deep  from  Weir  Bridge  to  the  ^ 
yard ;  a  channel  80  feet  wide  (100  feet  at  the  bends)  and  11  feet  Jrf 
from  the  ship  yard  down  to,  and  through  the  Needles  and  Brii~ 
Shoal ;  thence  to  Berkley  Bridge,  a  channel  of  the  same  width  and  1 
feet  deep,  and  from  Berkley  Bridge  to  the  deep  water  at  Dightoo  ik 
channel  was  to  be  100  feet  wide  and  11*  feet  deep.  The  depths  artt>': 
mated  from  high  water.  The  ledge  which  crosses  the  bottom  of  ii? 
river  at  Peter's  Point  and  the  numerous  bowlders  which  lay  on  the  to: 
torn  and  sides  of  the  channel  from  Tauuton  to  Dighton  were  to  be* 
moved. 

A  plat  of  the  river,  showing  the  improved  channel,  was  published 
the  Annual  Report  of  the  Chief  of  Engineers  for  1884,  page  00b\ 

With  the  exception  that  but  40  feet  of  the  60  feet  of  width  couM  N 
dredged  between  the  bndge  at  Weir  and  the  ship  yard,  on  aceounr* 
interfering  with  private  property,  and  that,  ou  account  of  the  hardt^ 
and  depth  of  the  material  at  the  sides,  the  80-foot  channel  was  ntf  a 
all  cases  dredged  to  its  full  width,  the  channel  down  to  Berkley  Broi; 
has  been  completed. 

The  major  part  of  the  dredging  below  the  bridge  has  been  doue> 
this  part  of  the  channel  still  lacks  in  width  at  some  places. 

The  last  appropriation  for  this  work,  $26,300,  made  by  the  act  of  H 
3,  1884,  is  not  yet  expended.  The  entire  work  from  Berkley  BriJ: 
down,  contemplated  to  be  done,  is  now  under  contract,  and  the  m»y 
part  of  it,  iucluding  the  excavation  of  a  channel  through  the  led:  * 
Peter's  Point,  to  a  depth  of  12  feet  at  mean  high  water  with  a  widi  ' 
100  feet,  has  been  completed. 

There  remains  to  be  done  under  this  contract  the  completion  of  '> 
deepening  and  widening  of  the  channel  below  Berkley  Bridge,  * 
dredging.  The  work  is  to  be  paid  for  by  the  cubic  yard,  measuml  i 
scows,  and  just  how  much  of  the  funds  available  will  remain  atterfi 
completion  of  the  current  contract  can  not  now  be  stated  with  occur.*; 
bat  unless  the  filling  in  of  the  channel  since  our  last  survey,  esnecy 
by  the  freshet  of  February,  1886,  which  broke  the  embankment  of  ''2 
Old  Colony  Railroad  opposite  Wikamouut,  and  shoaled  the  water  tM 
is  greater  than  I  anticipate,  there  will  remain  between  $3,000  and-H'* 
for  additional  work  above  the  bridge. 

The  following  is  the  work  which  the  safe  navigation  of  the  river  fl 
quires  to  be  done  above  the  bridge, and  between  it  and  Taunton: 

(1)  The  removal  of  Pioneer  Pock,  a  large  bowlder  estimated  to  con  W 
from  60  to  70  tons. 
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(2)  The  further  deepening  and  widening  of  the  channel  at  several 
•ints  from  just  below  Pioneer  Rock  to  a  point  just  below  Three  Mile 
ver,  especially  at  Brigg's  Shoal. 

(3)  The  cutting  off  of  a  sharp  bend  and  enlargements  of  the  channel 
the  mouth  of  Three  Mile  River. 

(4)  The  enlargement  of  the  channel  at  Burt's  Turn  and  at  the  Fish 
ace. 

(5)  The  removal  of  a  deposit  of  sand  in  the  channel  at  Weir,  the  head 
navigation,  caused  by  tho  freshet  before  referred  to. 

(G)  The  removal  of  a  few  other  bowlders  in  and  near  the  channel  bc- 
een  Berkley  Bridge  and  Weir. 

My  judgment  is  that  the  river  is  worthy  of  the  further  improvement 
>ove  referred  to,  and  that  the  remaiuder  of  the  current  appropriation 
at  will  be  available  at  the  completion  of  the  present  contract  will 
ftice  to  pay  for  it,  but  this  can  not  be  determined  until  a  survey  is 
ade.  which  I  estimate  will  cost  $300. 

Very  respectfully,  your  obedient  servant, 

George  H.  Elliot, 
Lieut  Col.  of  Engineers. 

Brig.  Gen.  J.  O.  Duane, 

Chief  of  Engineers,  U.  S.  A. 


SURVEY  OP  TAUNTON  RIVER,  MASSACHUSETTS. 

Engineer  Office,  U.  S.  Army, 

Newport,  R.  i.,  November  21,  18S7. 

Sra :  I  have  the  honor  to  submit  the  following  report  on  the  survey 
ad  further  improvement  of  Taunton  River,  Massachusetts,  together 
ith  map  of  survey  just  completed  and  estimate  of  the  cost  of  improve- 
lenti 

This  river  rises  in  Korfolk  County,  Mass.,  and  empties  into  Mount 
[ope  Bay,  a  name  given  to  the  northeast  part  of  Xarragansett  Bay. 
t  is  44  miles  in  length,  measured  along  its  course. 

The  sur  vey  was  made  between  the  15th  and  30th  of  October.  Sound  - 
igs  were  carefully  taken  over  the  areas  mentioned  in  Colonel  Elliot's 
?port  of  the  preliminary  examination  of  the  river. 

These  soundings  are  referred  to  meau  high  water,  the  plane  of  refer- 
nce  used  on  the  Taunton  River. 

Borings  were  also  taken  over  the  areas  surveyed. 

The  map*  of  the  survey  herewith  submitted  shows  the  areas  over 
rhich  the  soundings  and  borings  were  taken,  with  the  channel,  as  con- 
emplated  in  the  approved  project,  in  a  broken  and  dotted  line,  and  the 
1-foot  contour  in  a  broken  line.   On  figure  4,  at  tbe  head  of  naviga 
ion,  the  10-foot  contour  is  also  shown  in  a  dotted  line. 

The  areas  in  which  it  is  proposed  to  dredge  are  shaded,  and  are  em- 
>raced  between  the  11-foot  contour  and  the  channel  lines. 

There  is  also  on  the  same  sheet,  on  a  smaller  scale,  a  map  of  the  rivet 
roin  Weir  to  Somerset,  on  which  the  location  of  those  portions  of  the 
iver  surveyed  are  indicated.  y 

The  river  has  been  improved  by  the  United  States  under  appropri- 
ations made  in  tho  years  1852-1884  amounting  to  $160,000. 

•  Omitted.   Printed  in  House  Ex.  Doc.  No.  t$G,  Fiftioth  Congress,  first  session. 
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The  object  of  the  improvement  is  to  deepen  and  widen  the  chanLr 
leading  to  the  city  of  Taunton,  at  the  head  of  navigation,  which  requin* 
large  qtiauties  of  coal,  iron,  clay,  molding-sand,  and  other  heavy  arc 
cles  for  its  manufactures,  depending  largely  on  water  transportation.* 
that  vessels  of  11  feet  draught  can  reach  the  city  at  high  water. 

In  its  original  condition  the  channel  was  narrow  and  obstructed  In 
Ijowlders,  and  from  Berkley  Bridge  to  Taunton  the  depth  in  places 
not  more  than  5  feet  at  high  water.    A  vessel  of  30  tons  was  as  large  ■ 
could  go  up  to  Taunton. 

The  project  nnder  which  the  work  is  being  carried  on  provides  fori 
channel  60  feet  wide  and  11  feet  deep  from  Weir  Bridge  to  the  ship  yari: 
a  channel  80  feet  wide  (100  feet  at  the  bends)  and  11  feet  deep  fh>a 
the  ship-yard  down  to  and  through  the  Needles  and  Brigg's  Shoal: 
thence  to  Berkley  Bridge  a  channel  of  the  same  width  and  12  bV. 
deep,  aud  from  Berkley  Bridge  to  the  deep  water  at  Dtghton  the  eh*ih 
nel  was  to  be  100  feet  wide  and  12  feet  deep.  The  depths  are  estimate 
from  high  water. 

The  ledge  which  crosses  the  bottom  of  the  river  at  Peter's  Point,  arA 
the  numerous  bowlders  which  lay  ou  the  bottom  and  sides  of  the  cbaa 
nel  from  Taunton  to  Dighton,  were  to  be  removed. 

A  plat  of  the  river  showing  the  improved  channel  was  published  h 
the  Annual  Report  of  the  Chief  of  Eugiueers  for  1SS4,  page  606. 

Colonel  Elliot  states  in  his  report  of  the  preliminary  examination 
this  river  November  26,  1SS6,  as  follows : 

With  the  exception  that  bat  40  feet  of  the  60  feet  of  width  could  be  dredge*!  V 
tween  the  bridge  at  Weir  and  the  ehip-yard,  on  account  of  interfering  with  priv-»> 
property,  and  that,  on  account  of  the  hardnes*  and  depth  of  the  material  at  tb? 
Hides,  the  80-foot  channel  was  not  in  all  cases  dredged  to  its  full  width,  the  etui- 
nel  down  to  Berkley  Bridge  has  been  completed. 

During  the  past  season  a  small  amount  of  ledge  rock  above  the  plai* 
of  the  bottom  of  the  channel  was  uncovered  by  the  dredging  beloi 
Peter's  Point.   After  the  removal  of  this  the  channel  below  BerkW 
Bridge  will  be  completed. 

The  object  of  the  further  improvement  of  the  river  is  the  wideniD: 
of  the  80-foot  channel  to  its  full  dimensions  where  it  is  too  narrow,  tb* 
removal  of  the  bowlders  obstructing  the  channel  between  Bertie* 
Bridge  and  Taunton,  and  the  removal  of  the  small  amount  of  ledge  roe* 
in  the  channel  below  Peter's  Point. 

The  areas  in  which  it  is  proposed  to  dredge  are  shaded  on  the  accoE 
panying  map,  and  are  in  the  following  localities: 

(1)  At  the  points  indicated  from  just  below  Pioneer  Rock  to  aboa: 
300  feet  above  the  mouth  of  Three-Mile  River. 

(2)  At  Burt's  Turn. 

(3)  At  Pond  Rock's  Shoal. 

(4)  In  the  upper  part  of  the  channel  at  Weir  Village. 

(5)  It  is  also  proposed  to  remove  the  small  amount  of  ledge  rock  ua 
covered  in  dredging  between  Peter's  Point  and  Dighton,  ami  to  remove 
the  bowlders  in  and  near  the  channel  between  Berkley  Bridge  aou 
Weir. 

The  estimated  cost  of  completing  the  approved  project  is  $14,051. 

The  channel  as  projected  is  shown  on  the  map  by  a  broken  and  dotteii 
line.  There  is  also  shown,  in  the  localities  referred  to  above,  a  full  lin<?. 
indicating  a  channel  00  feet  wide  in  the  narrowest  places  and  90  fee: 
wide  at  the  beuds,  which  it  is  estimated  could  be  completed  for  $4,50a 
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toedging  12,534  cubic  yards  of  material,  including  the  removal  of  bowlders, 

at  $1  per  cubic  yard   $12,534 

•  moving  ledge  below  Peter's  Poiut,  six  days  of  vessel  and  crew,  at  $40  per 

day   240 

12,774 

dd  10  per  ceut.  for  contingencies,  etc   1, 277 

Total   14,051 

COMMERCIAL  STATISTICS. 

Receipt*  at  Taunton,  Mass.,  via  Taunton  River,  for  year  ending  March  1, 1867. 


Article*. 

Quantity. 

Articles. 

Quantity. 

38.500 

31,000 
22,000 
27,000 
23.000 

1,  ?00.  000 
8,  "00, 000 
228.  000 

Molding-e 

Other  mei 

-chundiae  

do  . . 

20, 000 

Very  respectfully,  your  obedient  servant, 

W.  E.  LIVERMORE, 

Major  of  Engineers. 

the  Chief  of  Engineers,  TJ.  S.  a. 
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UPROVEMENT  OF  CONNECTICUT  R1VKR,  MASSACHUSETTS  AND  CON- 
NECTICUT, AND  OF  RIVERS  AND  HARBORS  ON  LONG  ISLAND  SOUND, 
CONNECTICUT  AND  NEW  YORK. 


EPORT  OF  L IEUTENANT- COLOXEL  D.  C.  HOUSTON,  CORPS  OF  ENGI- 
NEERS, BVT.  COL.,  U.  S.  A.,  OFFICER  JN  CHARGE,  FOR  THE  FISCAL 
YEAR  ENDING  JUNE  30,  JW*8,  WITH  OTHER  DOCUMEXTS  RELATING 
TO  THE  WORKS. 

IMPROVEMENTS. 


1.  Thames  River,  Connecticut. 

2.  New  London  Harbor,  Connecticnt. 

*.  Connecticut  River,  MaHsachusettn  and 

Connecticut, 
t.  Clinton  Harbor,  Connecticut. 
>.  New  Haven  Harbor,  Connecticut. 

3.  Breakwater  at  New  Haven,  Connecti- 

cut. 

T.  Milford  Harbor,  Connecticut. 
5.  Houaatonic  River,  Connecticut. 
?.  Bridgeport  Harbor,  Connecticut. 
).  Black  Rock  Harbor,  Connecticut. 
I.  Soutbport  Harbor,  Connecticut. 
Norwalk  Harbor,  Connecticut. 


•  13.  Stamford  Harbor,  Connecticut. 

14.  Port  Chester  Harbor,  Now  York. 

15.  Mamaroneck  Harbor,  New  York. 

16.  Echo  Harbor,  New   Rocholle,  New 

York. 

17.  New  Rochello  Harbor,  New  York. 

18.  East  Chester  Creek,  New  York. 

19.  Green  port  Harlwr,  New  York. 
120.  Port  Jefferson  Harbor,  New  York. 
21.  Flushing  Bay,  New  York. 

2*2.  Removing  sunken  vessel  or  craft  ob- 
structing or  endangering  naviga- 
tion. 


Engineer  Office,  U.  S.  Army, 

New  York,  July  9,  1S88. 

Sib  :  I  have  the  honor  to  transmit  herewith  my  annual  reports  upon 
iver  and  harbor  works  in  my  charge  for  the  fiscal  year  ending  June 
0,  1883. 

For  illustrations  of  these  works  I  would  respectfully  refer  to  Anuual 
teports  for  1885, 1886,  aud  1887. 

Very  respectfully,  your  obedient  servant, 

I).  0.  Houston, 
LinU.  Col.  of  Engineers. 

The  Chief  of  Engineers,  U.  S.  A. 


D  i. 

IMPROVEMENT  OF  THAMES  RIVER,  CONNECTICUT. 

This  river  is  formed  by  the  confluence  of  the  Yantic  and  Shetueket 
ivers  at  Norwich,  Conn.l  and  extends  southward  as  a  tidal  stream  15 
liles,  to  Long  Island  Sound.  For  II  miles  above  its  mouth  the  channel 
s  from  13  to  80  feet  deep,  averaging  over  30  feet  for  the  first  4  miles. 

021 


Digitized  by  Google 


522      REPOBT  OF  THE  CHIEF  OF  ENGINEERS,  U.  S.  ARMY. 


For  3  miles  below  Norwich  tbe  available  depth  in  1829  was  but  0  ft*; 
at  mean  low  water,  where  low  there  is  over  10  feet.  The  work  of  im 
provement  has  been  confined  to  a  stretch  of  miles  below  Norwich. 
Histories  of  the  improvements  may  lie  found  in  the  Annual  Reports  o; 
the  Chief  of  Engineers,  1873,  page  981,  and  1879,  Part  I,  page  331. 

PROJECTS  FOR  IMPROVEMENT. 

Prior  to  1830  various  attempts  had  been  made  by  private  parties  or 
corporations  to  deepen  the  channel  of  this  river  near  Norwich ;  tht 
first  ones  were  by  excavation  only,  but  subsequently  stone  piers  werv 
constructed  perpendicular  to  the  channel  at  shoal  spots. 

By  act  of  March  2,  1829,  $150  were  appropriated  "for  making  a 
survey  of  the  river  Thames  with  a  view  to  improve  the  navigation  of 
the  same  and  the  cost  of  such  improvements." 

The  survey  was  made  in  1829  by  Capt.  Hart  man  Bache,  Corps  of 
Engineers;  at  that  time  there  were  four  old  piers  standing.  In  hi> 
report  on  the  survey,  dated  February  20,  1830,  and  printed  in  House  f 
Representatives  War  Department  Document,  No.  125,  Twenty-first 
Congress,  first  session,  Captain  Bache  submitted  a  project  for  makm? 
a  channel  GO  feet  wide,  to  be  either  12  or  14  feet  deep  at  high  water  (9 
or  11  feet  at  low  water)  by  excavation,  by  rebuilding  one  of  the  existing 
piers,  by  adding  to  the  other  three  wiugs  extending  up  and  down  stream 
converting  them  into  T-walls  an(l  by  building  ten  new  piers  extendin: 
down-stream  in  curves.  The  piers  were  to  be  of  riprap  3  feet  wide  on 
top,  with  side  slopes  of  45  degrees ;  they  were  to  be  built  to  heights  of 
from  1%  to  3J  feet  above  highest  tide,  those  farthest  up  stream  beiu<: 
the  highest.  The  piers  were  estimated  to  require  43,436  cubic  yards  of 
riprap,  and  the  excavation  for  a  12-foot  channel  was  placed  at 
cubic  yards,  for  a  14-foot  channel  at  09,251  cubic  yards.  The  cost  of 
whole  work  was  estimated  at  $72,650.  The  project  was  adopted,  a»«. 
under  appropriations  of  1836,  1837,  and  1838—^40,000  in  all — the  pier* 
were  built  nearly  as  designed,  with  exception  of  two  of  the  new  pier 
and  one  wing-wall,  which  were  not  constructed  ;  considerable  dredging 
was  done,  but  no  complete  record  of  amount  appears  to  have  been  kep<. 
At  this  time  $500  were  annually  expeuded  in  river  improvements  by 
the  Merchants'  Bank  of  Norwich,  Conn.,  being  a  bonus  required  by 
their  charter.  Work  was  stopped  in  1839  by  exhaustion  of  appropria 
tions. 

In  1866  a  petition  of  citizens  of  Norwich,  asking  for  an  appropriation 
for  removing  obstructions  in  the  river  Thames,  was  referred  to  the  Chief 
of  Engineers  and  returned  by  him  to  the  Secretary  of  War,  with  a  r^ 
port  describing  the  work  done  upon  the  river,  recommending  no  farther 
work  on  the  piers  until  their  efficiency  could  bo  investigated  satisfy 
torily,  and  stating : 

In  conclusion  it  is  considered  that  should  the  sum  of  $3,000  be  appropriated  for  the 
improvement  of  this  river,  to  be  applied  during  the  next  fiscal  year,  all  will  be  ac- 
complished that  can  be  justifiably  undertaken  until  a  commission  decides  upon  other 
efficacious  methods  or  systems  of  improvement. 

June  23,  1866,  an  appropriation  of  $10,000  was  made  for  improving 
the  river,  under  which  a  survey  was  made  and  a  project  for  dredging 
to  obtain  a  depth  of  11  feet  at  low  water  (14  feet  at  high  water)  was 
adopted.  Under  this  and  succeeding  appropriations,  up  to  1878,  this 
channel  was  dredged  and  as  far  as  possible  maintained  with  a  width  of 
100  feet.  March  3,  1879,  $12,000  was  appropriated  "  for  the  improve 
ment  of  the  Thames  River  to  secure  a  14-tbot  channel,"  and  in  accordance 
therewith  the  project  was  modified  to  provide  for  a  channel  of  that 
depth,   In  1882,  upon  recommendation  of  Major  Barlow,  approved  by 
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the  Board  of  Engineers,  the  project  was  further  modified  by  providing 
lor  the  construction  of  live  dikes  or  training-walls  along  the  outer  sides 
of  the  channel  curves,  with  the  addition  of  low  walls  on  the  inner  sides 
should  they  be  found  necessary,  the  width  of  water-way  between  them 
increasing  from  300  feet  (about  the  full  width  of  the  river)  at  Thames 
ville,  1  mile  below  Norwich,  to  480  feet  at  the  lower  dike. 

The  object  of  the  training-walls  was  to  utilize  the  effect  of  the  tides 
in  keeping  the  channel  open;  they  were  to  be  built  up  to  high-water 
level,  and  to  have  an  eggregate  length  of  13,800  feet.  Iu  the  same  year 
the  projected  channel  was  increased  to  200  feet.  The  improvement  was 
designed  to  extend  over  the  first  3J  miles  below  Norwich,  and  the  esti- 
mated cost  was: 

For  the  five  dikes  or  training- walU   $82, 800 

For  dredging  200  feet  wide  and  14  feet  deep   125. 280 

Total   208,080 

Under  this  project,  up  to  July  1,  1887,  the  three  dikes  farthest  down- 
stream had  been  built,  and  a  fourth  one  about  one-third  completed; 
132,969  cubic  yards  of  dredging  had  been  done. 

OPERATIONS  DURING-  THE  FISCAL  YEAR  ENDING  JUNE  30,  1888. 

The  contract  with  John  A.  Bouker,  of  New  York  City,  for  delivering 
riprap  and  building  extension  of  the  Rolling-Mill  Dike,  which  was  iu 
progress  at  the  close  of  the  last  fiscal  year,  was  completed  December 
21,  1887.  Since  July  1,  1887,  0,542  tons  of  stone  were  delivered,  build- 
ing 1,513  linear  feet  of  the  dike,  besides  slight  repairs  on  the  three  lower 
dikes.  Under  this  contract,  the  total  amount  of  stone  delivered  was 
11,021  tons,  and  1,883  linear  feet  of  dike  were  built. 

Jane  29, 1887,  a  contract  was  entered  into  with  the  Hartford  Dredg 
ing  Company,  of  Hartford,  Conn.,  to  dredge  iu  the  river  at  the  rate  of 
12  cents  per  cubic  yard.  Work  under  this  contract  was  begun  July  18, 
1887,  and  was  completed  October  6,  1887,  channels  12  feetdeep  and  100 
feet  wide  being  made  through  the  shoals  just  above  and  below  the 
Thamesville  Rolling-Mills;  37,953  cubic  yards  of  sand  aud  gravel  were 
removed. 

A  letter  from  Hon.  Charles  Russell,  M.  O.,  to  the  Secretary  of  War, 
asking  the  "  approximate  cost  of  completing  the  16  feet  deep  channel  to 
AUyn's  Point  and  the  14  feet  deepchaunel  to  Norwich,"  was  referred  to 
the  officer  in  charge  for  report,  and  the  estimates  asked  for  were  sub- 
mitted in  May,  1888. 

Proposals  for  dredging  were  received  May  29,  1888,  and  a  contract 
dated  June  12,  1888,  was  entered  into  with  the  Hartford  Dredging  Com- 
pany, of  Hartford,  Conn.,  at  the  rate  of  19  cents  per  cubic  yard.  Work 
under  this  contract  will  be  begun  early  in  July,  1888. 

PRESENT  CONDITION  OP  THE  IMPROVEMENT. 


Of  the  five  dikes  provided  for  in  the  project,  the  three  furthest  down- 
stream have  been  constructed  at  cost,  as  follows : 


Date  of 

com  pit* 
tion. 

Length. 

No.  of  tons 
of  riprap. 

Cont,  ex- 
clusive of 
supervi- 
sion. 

1883 
18*2 
1885 

Feet. 
2,0*8 
2.370 
2,800 

Me-dike. 
17,207 
11,845 

823,888.00 
21,113.05 
12,781. 15 
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Tbe  next  in  order,  the  Rolling-Mill  Dike,  designed  to  be  4,350  feet  Ion  jr. 
was  begun  in  1885.  Up  to  date,  3,003  feet  of  the  south  end  of  this  dikt- 
have  been  built,  leaving  a  gap  of  390  feet  at  the  "  sand -pier,"  and  extend 
ing  to  about  250 feet  south  of  the  lower  Rolling-Mill  embankment.  These 
spaces  are  covered  by  old  piers,  which  it  is  designed  to  dredge  out  and 
throw  over  into  the  line  of  the  Rolling-Mill  Dike.  The  project  contfm 
plated  extending  the  Rolling-Mill  Dike  about  000  feet  north  of  the  lower 
Kolling-Mill  embankment.  Since  its  adoption  the  Lower  Rolling-Mili 
Company  has  dredged  a  channel  in  towards  shore  on  the  north  side  of 
the  embankment,  which  is  now  used  as  a  landing.  An  opening  of  at 
least  100  feet  ought  to  be  left  for  this  channel,  and  it  probably  will  not 
be  found  expedient  to  coutinue  the  dike  at  all  to  the  northward  of  tlx* 
embankment.  The  upper  dike,  one-half  mile  below  Norwich,  to  be  1,05" 
feet  long,  has  not  been  begun. 

The  Trading  Cove  Dike  has  settled  an  average  of  about  1J  feet  over 
its  whole  length,  and  the  Mohegan  Dike  nearly  a  foot.  Both  ought  to 
l>e  built  up  to  high-water  level. 

The  chauuel  is  in  nearly  the  same  condition  as  at  the  time  of  the  last 
annual  report.  Mean  low-water  depth  on  the  shoalest  places  is  about 
10.5  feet  Pending  the  completion  of  the  dikes  only  enough  dredging 
has  been  done  to  maintain  a  navigable  channel. 


PROPOSED  OPERATIONS. 

Under  the  contract  now  in  force  the  Middle  Ground  at  Norwich  will  be 
dredged  out  as  far  as  possible,  and  work  will  be  done  on  the  shoals  where 
necessary  to  maintaiu  a  navigable  channel  of  11  to  12  feet  depth  at  low 
water.  With  future  appropriations  it  is  proposed  to  complete  tbe  sys 
tern  of  dikes  and  to  dredge  the  channel  200  feet  wide  and  14  feet  deep,\is 
provided  for  in  the  project. 

To  the  estimates  of  cost  of  the  projected  improvements,  $4,000  per 
year  should  be  added  as  necessary  for  maintenance  of  the  channel. 

Appropriations  for  the  improvement  of  the  Thames  Kiver  have  been 
made  as  follows : 


3. 
2, 
4, 

8, 
7. 


Mar. 

Mar. 
July 
Mar. 

July 
.In  tin  23 

Mar.  3, 

Mar.  3, 

JllUf!  10, 

J  tine  18. 
Mar.  3, 
June  1*, 
3, 
2. 
■'• 

s. 


Julv 

Aug. 


mi 

1816 
1837 
18:J8 

i  sue 

1X67 
1871 
lfe72 
1878 
1*79 
1KHO 
1X81 
18K2 
1884 
1KS6 


Application. 


Removal  of  ohatructiona  placed  during  war  of  1812  

Survey  

Pier*  and  dredging  

 do   


IT 


do 


-• 


Prodding  and  survey. 
Dredging  

 no  


.do  .. 
.do  . 
.do  .. 
do  .. 


Dredging  and  training-walla  

Training  walla  

 do  

Training-walla  and  dredging  


Tidal 


*1V 

IV 
10,  0W 
■Jit.  i- 
1O.0*' 
10.  Oft 
7_  ... 

l.\  0»V 

12,  Oo 
2*  »« 


'Appropriated  for  present  project  :  Theae  with  t26,noo  from  previous  appropriation 
Report  for  1982,  Part  I,  page  603),  make  total  of  f  102,  fan)  for  present  project. 


(aee  Annual 


The  Thames  River  in  in  tbe  collection  district  of  Now  Lontlou.  The  nearest  light- 
house is  at  the  month  of  the  river,  on  the  west  shore.  Forts  Trumbull  and  GriswoM 
overlook  the  mouth  of  the  river  from  either  shore. 
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Money  statement. 


July  I,  1887,  amount  available   $21,137.76 

July  1,  1868,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1, 1887   $13,136.87 

July  1 ,  1888,  amount  covered  by  existing  contracts   6, 650, 00 

  19,786.87 


J  uly  t,  1888,  balance  available   1 ,  3f>0. 80 

Amount  appropriated  by  act  of  August  11, 1888   50,000.00 


Amount  available  for  fiscal  year  ending  June  30,  1889   51,350. 89 


r  Amount  (estimated)  required  for  completion  of  existing  project   79, 600, 00 

|  Amount  that  can  be  profitable  expended  in  fiscal  year  ending  June  30,1890   79, 600. 00 

\ Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


Abstract  of  contracts  for  improving  Tliames  River,  Connecticut,  in  force  during  the fiscal 

year  ending  June  30,  1868. 


Name  and  address  of  contractor. 

Date. 

Subject, 

Price. 

Romarks. 

John  A.  Ikmkor,  New  York  City 

Tli«»  Hartford  Dredging  Company, 
Hartford,  Conn. 

Oot  23, 1886 
June  29, 1887 

Building  riprap 

dike. 
Dredging. 

•$0.1* 
f0.12 

Completed  Decem- 
ber 21,  mi. 

Completed  Octobei 
6.  Ih87. 

t  I'er  cubic  yard. 


Abstract  of  bids  for  dredging  in  Thames  River,  Connecticut,  opened  at  Engineer  Office,  U.  i 

Army,  New  York  City,  Hay  29,  1888. 


•1 
— 

3 


Name  and  address  of  bidders. 


Kate  per 
cubic 
yurd. 


The  Hartford  Dredging  Company,  Hartford,  Coun  

Morrin  F.  Bralnard,  New  York  City  

W.  H.  Beard,  Brooklyn,  N.  Y  

•  Entered  into  contract  June  12.  1888;  work  not  yet  begun. 


Cents. 


10 

•J4 
20 


COMMERCIAL  STATISTICS  FUR  TIIF.  CALENDAR  YEAR  1**6. 

From  the  bent  obtainable  eNtimateH  the  auionnt  of  freight  received  at  Norwich  wan 
:»T»0,OO0  tons,  valued  at  $3,2.'>0,0(X) ;  rather  more  than  half  the  tonnage  ii  coal,  the  rent 
iron,  lumber,  and 'general  merchandise.    It  is  carried  in  vessels  drawing  7  to  13  feet. 


D  2. 

IMPROVEMENT  OF  NEW  LONDON  HARBOR,  CONNECTICUT. 

New  LoDdon  Harbor  is  that  part  of  the  Thames  River  which  lies  in 
front  of  the  city  of  New  London,  extendi iig  from  Winthrop's  Point  to 
L»ong  Island  Sound,  a  distance  of  about  3  miles.  It  has  good  anchor- 
age-ground and  a  channel  from  30  to  50  feet  deep  and  a  quarter  of  a 
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milo  wide,  extending  up  to  Winthrop's  Point.  It  is  one  of  the  best 
harbors  on  the  Atlautic  Coast.  No  improvements  of  general  importance 
have  over  been  needed,  and  none  were  undertaken  until  1880. 

PROJECT  FOR  IMPROVEMENT. 

In  the  annual  report  for  1878  upon  the  improvement  of  Thames  River 
(see  Annual  Report  of  the  Chief  of  Engiueers  for  1878,  Part  I,  page 
397),  shortly  after  the  completion  of  the  New  London  Northern  Railroail 
Wharf,  a  petition  of  certain  citizens  of  New  London  and  Norwich  was 
presented,  asking  that  the  United  States  undertake  the  removal  of  a 
shoal  east  of  that  wharf.  The  desired  work  was  estimated  to  cost  $6,800, 
and  it  was  recommended  that  it  be  included  in  the  general  project  for 
the  improvement  of  the  Thames  River.   The  estimate  was  as  follows: 

To  remove  the  shoal  and  bowlders  to  a  depth  of  16  feet  at  mean  low  water  will 
require  the  excavation  of— 

1*25  onbio  yards  of  bowlders,  at  $5  per  yard   $&5 

:V7,000  cubic  yards  of  gravel  and  mud,  at  15  cents  per  cubic  yard   3,556 

Add  for  contingencies   655 

6,  too 

This  shoal  extended  from  the  shore  out  about  as  far  as  the  end  of 
the  wharf.  The  part  whoso  removal  was  contemplated  was  that  part 
lying  south  of  a  line  running  east  from  a  j>oint  on  the  railroad  wharf 
500  feet  from  its  outer  end. 

The  river  and  harbor  act  approved  Juno  14, 1880,  appropriated  ;<for 
the  improvement  of  the  Thames  River,  of  which  sum  $2,500  shall  be 
expended  in  the  removal  of  rocks  and  sand  from  New  London  Harbor, 
$25,000."  In  1881  aud  subsequently  appropriations  were  made  for  im 
proving  New  London  Ilarbor. 

The  first  work  under  this  project,  so  inaugurated,  was  done  in  18S0. 
It  was  found  that  the  presence-  of  bowlders  made  the  dredging  much 
more  expensive  than  had  been  counted  on,  and  in  the  annual  report  for 
1881  (see  Annual  Report  of  the  Chief  of  Engineers  for  1881,  Part  I, 
page  58G)  a  new  estimate  was  submitted,  placiug  the  cost  from  the  be- 
ginning at  $24,000. 

In  1882  the  project  was  modified  so  that  the  area  to  be  dredged  should 
be  that  part  of  the  shoal  lying  southwest  of  a  line  running  about  south- 
east from  a  point  on  the  wharf  GOO  feet  from  its  outer  end;  the  object 
of  this  modification  was  to  avoid  as  far  as  possible  the  large  bowlders 
that  were  found  near  the  crest  of  the  shoal  aud  to  keep  the  cost  of  the 
work  within  the  last  estimate,  while  affording  no  less  accommodatiou 
to  vessels  using  the  wharf.  The  depth  over  this  part  of  the  shoal  was 
from  5  to  15  feet  at  mean  low  water. 

Nineteen  thousand  eight  hundred  dollars  have  been  appropriated  for 
this  work ;  22,902  cubic  yards  of  sand  and  stones  aud  *564  cubic  yards 
of  bowlders  have  been  removed.  The  proportion  of  bowlders  to  mud 
and  gravel  in  the  original  estimate  was  about  1  to  300;  the  proportion 
actually  found  has  been  about  1  to  41.  The  actual  cost  of  dredging  mud 
and  gravel  has  averaged  54J  cents  per  cubic  yard,  and  of  removing 
bowlders  $8.51  per  cubic  yard.  The  bowlders  have  ranged  in  size  from 
one-fourth  cubic  yard  to  5  cubic  yards,  many  of  them  haviug  to  be 
blasted. 

OPERATIONS  DURING  TlIE  FISCAL  YEAR  ENDING  JUNE  30,  iaS8. 

No  work  was  done,  the  project  being  substantially  completed. 
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Appropriations  for  improving  Now  London  Harbor  have  been  made 
follows,  viz : 


Date. 

Application. 

June  14,  1880 
Mar.  3,  1881 
A  fig.  2,  1883 
July  6.1884 
An*.  5,  1886 

*$2  500 

4,300 
9,  (100 
2,000 
2,000 

19,800 

•  Part  of  appropriation  for  Thames  River  improvement. 

New  London,  tbe  port  of  entry  for  the  collection  district  of  New  London,  is  situated 
on  the  west  bank  of  the  Thames  River,  about  2}  miles  from  Long  Island  Sound  ;  the 
harbor  is  t?he  month  of  the  Thames  River. 

New  London  light-house  is  located  at  the  entrance  to  the  harbor,  on  the  west  shore. 
Forts  Trumbull  and  Griswold  command  the  harbor  from  either  side. 

Money  statement. 

July  1,  1887,  amount  available   $204.33 

July  1,  188H,  amount  expended  during  fiscal  year, exclusive  of  liabilities 

outstanding  July  1,  lbd7   2.94 


July  1,  1886,  balance  available. 


201.  39 


IAL  STATISTICS  FOR  THE  CALENDAR  YEAR  OP  1880. 

The  freight  received  on  the  east  side  of  the  New  London  Northern  Railroad  Wharf, 
tbe  only  landing  benefited  by  the  improvement,  was  131,225  tons ;  shipped,  27,955 
tons;  total,  159,180  tons.  It  was  carried  as  359  cargoes  in  i»  steamers  of  aggregate 
registered  tonnage  of  7,887.05;  the  maximnm  draught  of  these  steamers  was  15  feet. 

The  general  commerce  of  the  harbor  amouuted  to  about  500,000  tons  additional. 


D3. 

IMPROVEMENT  OF  THE  CONNECTICUT  RIVER,  MASSACHUSETTS  AND  CON- 
NECTICUT. 

This  river  rises  in  tbe  northern  part  of  New  Hampshire,  flows  in  a 
general  southerly  course  between  the  States  of  Now  Hatnpsbiro  and 
Vermout,  crosses  the  States  of  Massachusetts  ami  Connecticut,  and 
empties  into  Long  Island  Sound  at  Saybrook  Point,  Conn.  It  is  divided 
naturally  into  two  parts,  Hartford,  Conn.,  at  the  head  of  navigation, 
being  the  point  of  division,  and  appropriations  by  Congress  have  gen- 
erally specified  in  which  part  the  money  appropriated  was  to  be  ex- 
pended. 

The  divisions  are  as  follows: 

1.  Above  Hartford,  ConnecticvL— Embracing  a  length  of  about  GG 
miles,  from  Hartford,  Conn.,  to  Miller's  Falls,  Mass. 

2.  Below  Hartford,  Connecticut. — Embracing  a  length  of  about  50 
miles,  from  Hartford  to  Long  Island  Sound. 

By  the  river  and  harbor  act  of  1882  an  examination  or  survey  of  the 
Connecticut  Hiver,  frcm  Bellows  Falls,  Vt.,  to  Pittsburgh,  N.  EL,  was 
authorized.    Bellows  Falls  is  about  103  miles  above  Hartford,  and  Pitts- 
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burgh  it*  ISO  miles  above  Bellows  Falls.    A  preliminary  examinatios 
was  made,  tbe  report  on  which,  printed  in  the  Annual  Report  of  xbt 
Chief  of  Engineers  for  1884,  Part  I,  page  659,  recommended  no 
aud  proposed  no  plan  of  improvement. 

•  • 

(1)  ABOVE  HARTFORD,  CONNECTICUT. 

Miller's  Falls,  Mass.,  is  at  the  head  of  possible  navigation  of  uV 
Connecticut  River.  From  this  point  down  to  Uolyoke,  Mass.,  a  db> 
tauce  of  about  32  miles,  the  river  is  susceptible  of  improvement,  bet 
it  can  not  be  used  by  vessels  now,  on  account  of  a  dam  and  falk  -a 
Uolyoke,  which  entirely  obstruct  navigation.  The  lockage  required  to 
lift  boats  from  the  lower  to  the  upper  levels  at  Ilolyoke  is  about  60  feet. 
From  Holyoke,  Mass.,  to  Enfield  Falls,  Conn.,  a  distance  of  18  mita. 
there  is  a  fair  channel  4  to  5  feet  deep  at  low  water,  which  could  t* 
made  8  feet  deep.  Enfield  Falls,  or  Rapids,  cover  a  stretch  of  rivpr 
about  5  miles  long,  having  a  fall  of  about  32  feet  at  low  water.  The 
bed  is  rocky  and  very  uneven,  and  the  slope  is  not  nuiform,  but  consi*t> 
of  a  succession  of  long  shallow  reaches  separated  by  rapids.  From  tbe 
foot  of  Enfield  Falls  to  Hartford,  a  distance  of  11  miles,  the  river  ha*  a 
broad  sandy  bed  with  a  depth  of  15  to  5  feet  at  low  water.  Under  a 
charter  from  the  State  of  Connecticut  granted  in  May,  1824,  the  Cou 
necticut  River  Company  has  constructed  a  canal  with  locks  around  Kc 
field  Falls.  The  locks  are  80  feet  long,  18  feet  wide,  and  4£  feet  d^ji 
The  canal  is  chiefly  used  for  water  power ;  the  company  collects  tc»2 
from  vessels  using  it. 

Following  is  a  list  of  places  in  this  part  of  the  river  where  work  ha* 
been  done  by  the  United  States,  with  distances  above  the  wagon-brid^ 
at  Hartford : 

Miles.  K2« 

Barber's  Landing  4  II  Strong's  Island  h 

Farmington  River   5  ||  Scantic  River  '\ 

PROJECTS  FOR  IMPROVEMENT. 

No  general  project  for  the  improvement  of  this  part  of  the  river  is  oo 
record  as  approved  and  adopted.  All  the  work  done  has  been  under 
special  projects  for  expenditure  of  the  several  appropriations.  It  cos 
sists  of  dredging  at  Barber's  Landing  in  1873,  aud  construction  of  dir. 
or  wing-dams  at  Scantic  River,  Strong's  Island,  and  Farmington  River 
in  1871,  at  Farmington  River  and  Barber's  Lauding  in  1878,  and  again 
in  1880  and  1881. 

Plans  and  estimates  for  a  larger  canal  around  Enfield  Falls  were  sub- 
mitted in  1878  and  modified  in  1880  (see  Annual  Report  of  the  Chief  oi 
Engineers  for  1881,  Part  I,  page  566).  They  proposed  a  canal  on  the 
east  bank  of  the  river,  extending  from  above  Enfield  Falls  down  to  the 
mouth  of  the  Hockanum  River,  opposite  and  just  below  Hartford,  as  tk 
best  means  of  gaining  an  available  depth  of  8  feet  from  Hartford  to  and 
around  the  falls.  The  canal  levels  were  to  be  10  feet  deep  at  low  wat» : 
aud  120  feet  wide  at  the  water-line ;  the  locks  200  feet  long,  65  feet  wide, 
with  8  feet  depth  over  the  miter-sills  at  low  water.  The  cost  of  the  wori 
was  estimated  at  $1,332,805.  It  was  considered  not  advisable  to  begii 
construction  with  a  less  sum  than  $450,000. 

OPERATIONS  DURING  THE  FISCAL  YEAR  ENDING  JUNE  30,  1888. 

!No  work  was  done.  The  available  money  is  insufficient  to  begin  any 
general  improvement  in  this  part  of  the  river. 
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PRESENT  CONDITION  OF  IMPROVEMENT. 

The  wing-dams  are  all  in  fair  conditiou ;  they  are  as  follows : 
Oue  at  Scantic  River,  one  at  Strong's  Island,  one  at  the  mouth  of 
Farmington  River,  two  nearly  opposite  the  mouth  of  Farmington  River, 
m (I  two  on  the  east  bank  opposite  Barber's  Landing. 

The  available  channel  depth  from  Hartford  toScantific  Kiver  is  about 
I  feet  at  ordinary  summer  stage  of  water ;  this  part  of  the  river  is  navi- 
gable for  freighting  only  when  in  freshet.  Ko  work  has  been  done 
Uh>vc  Scantic  River ;  the  depth  from  there  up  to  the  foot  of  Enfield 
Falls  is  greater  than  from  there  down  to  Hartford. 

PROPOSED  OPERATIONS. 

No  work  in  the  river  above  Hartford  is  contemplated  during  the  en- 
duing year.  Should  any  injury  to  the  wing-dams  occur,  the  money  avail- 
ible  will  be  sufficient  for  repairs. 

Appropriations  for  improving  the  Connecticut  River  above  Hartford 
lave  been  made  as  follows,  viz : 


Date. 

• 

Application. 

Amount. 

\  Dams  at  Scantio  River,  Strong'*  Inland,  Farmington 
S    River,  and  Harbor's  Landing ;  repair  of  dams  ;  dredg- 
ing at  Barber's  Landing ;  surveys. 

$20,100 
20,  O'H) 
25,  010 
20,  000 
15, 000 

100,000 

• 

Of  these  amounts  the  following  balance  is  yet  unexpended: 

From  appropriation  of  June  14,  1880,  for  44  improving  Connecticut  River 
between  Hartford  and  Holyoke  "  $9, 133. 20 


Money  statement. 

July  1,  1887,  amount  availablo   $9, 133. 20 

July  1,  1888,  balance  available   9, 133.20 


COMMERCIAL  STATISTICS  FOR  THE  CALENDAR  YEAR  188G. 


Receipts  by  water. 


Articles. 

Tons. 

Value. 

• 

4,000 
300 

$22,000 
12,  ooo 

4,  300 

34,  000 

Vessels  employed  in  this  traffic. 


Vessels. 

No. 

Tonnage. 

Draugbt. 

• 

2 
4 

30 
300 

Feet. 

4 

3| 

In  its  present  condition  this  part  of  tbo  river  is  navigable  only  during  freshets. 
The  amount  of  freight  in  1886  was  unusually  small,  owing  to  the  river  current  break- 
ing through  behind  one  of  the  dikes  a«d  leaving  the  main  channel  shoal;  the  diK°. 
baa  since  beon  repaired. 

sua  88  34 
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(2)  BELOW  HARTFORD,  CONNECTICUT. 


The  Connecticut  River  below  LTartfcrd  is  a  large  stream,  for 
21  miles  flowing  in  a  wiuding  course,  mostly  through  alluvial 
which  are  overflowed  at  high  water,  and  which  consist  of  a  ligh 
soil,  easily  undermined.    For  the  remaiuing  29  miles  to  Ix>n 
Sound, at  Saybrook  Point,  the  course  is  straighter,  the  banks 
manent  and  generally  harder. 

A  gauge  has  been  established  at  Hartford,  whose  zero  is 
stage  that  the  water  is  known  to  have  reached  from  natural 
closing  the  gates  at  the  Holyoke  Dam  in  time  of  drought  has 
the  water  to  fall  lower.   The  usual  low- water  stage  of  the  river 
mer  is  about  1  foot  on  this  gauge.    Spring  freshets  ordinarily 
feet ;  the  highest  recorded  stage  of  water  is  29  feet. 

The  average  tide  at  Saybrook  is  3£  feet ;  at  Hartford  it  is  about 
though  when  the  water  stands  above  5  feet  on  the  Hartford 
tide  there  is  not  perceptible.  The  slope  of  the  river  from 
Saybrook  averages  .0458  foot  per  mile.  The  bed  of  the  river, 
the  alluvial  meadows  within  10  miles  of  Hartford,  is  constantly 
ing,  from  the  undermining  of  the  banks.  It  is  said  that  in  places 
changed  its  position  a  half  mile.  The  bars  in  this  part  of  the 
after  being  dredged,  form  again  during  freshets  aud  ice-jams, 
some  of  them  require  dredging  annually ;  others  less  frequently, 
part  of  the  river  was  worked  upon  by  corporations  and  private 
at  various  times  between  1800  aud  1870.  Several  small  stone  p 
deepen  the  channel  at  shoal  places,  were  built  in  this  way. 
these  are  covered  by  new  banks,  the  channel  has  shifted  to  the  o 
side  of  others,  and  others  still  have  been  dredged  out,  because  th 
come  to  be  obstructions.  The  depth  sought  by  these  works  was 
feet  at  low  water. 

The  following  list  gives  the  names  of  the  several  places  on  the 
below  Hartford  where  work  has  been  doue  by  the  United  States, 
their  distances  by  course  of  channel  below  the  Hartford  Wagon  B 


* 

i 


■I 


Locality. 


Hartford  Bar  , 

<  'lay  Banks  Bar  

Pratt'*  Ferry  or  Naubuc  Bar  

1'rcAH  Barn  Bar  

GlaiOcnbury  Bar  

Dividend  Bar  


12 


Locality. 


]}  I  PUtol  Point  Bar.... 
-t  il  Mouse  Island  liar  . . 
ltaddam  Inland  liar 
Cluster  Rock  


Saybrook  Bar  (at  moutb) . 


PROJECTS  FOE  IMPROVEMENT. 

By  act  of  July  4, 1836,  Congress  appropriated  $20,000  **  for  imprtf1 
ing  the  harbor  at  Saybrook,  by  removing  the  bar  at  the  mouth  of 
Connecticut  River."  Under  this  appropriation  a  survey  was  made  \ 
Capt.  W.  H.  Swift,  U.  S.  Engineer  Corps.  In  Ins  report  on  this  sarffj 
dated  January  31, 1837,  aud  printed  in  House  Ex.  Doc.  No.  252,  Tweni 
fifth  Congress,  Captain  Swift  submits  a  project  for  deepening  the  w 
channel  over  Saybrook  Bar,  dredging  a  cut  500  feet  wfde  and  12  It- 
deep  at  mean  low  water,  at  an  estimated  cost  of  $54,380.50 ;  the  t* 
mated  cost  per  cubic  yard  for  dredging  and  uumping  was  25  ceut 
The  available  depth  over  the  bar  before  dredging  was  7  feet  at  ur>; 
low  water.   Captain  Swift's  project  was  approved,  and  work  was  begi 
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iy,  1838,  under  contract  with  Randall,  Haskell  &  Holmes,  at  the 

*  f  62  J  cents  per  cubic  yard,  measured  iu  scows ;  dredging  was  con- 
1  until  the  fall  of  1840,  when  the  appropriation  was  exhausted  ; 

*  I  cubic  yards  of  sand  and  stones  had  been  removed,  making  a 
t_  fel  1,500  feet  long,  £0  feet  wide  and  from  11  to  12  feet  deep.  This 
a  jtel  was  nearly  destroyed  by  storms  and  freshets  in  the  following 
'  f  and  spring.  March  1, 1843,  $3,471.57  was  appropriated  to  pay 
^mnce  due  the  contractors. 

i  further  work  was  done  upon  the  river  until  1867.   By  act  of  Con- 
r  |>  approved  March  2, 1867,  a  survey  of  the  river  was  ordered,  which 

*  made  in  the  following  season,  and  which  embraced  all  the  princi- 
-  Sara  and  obstructions  between  Hartford  and  Long  Island  Sound. 

■  the  report  on  this  survey,  dated  January  11, 1868,  and  printed  on 
754  et  scq.  of  the  Annual  Report  of  the  Chief  of  Engineers  for 
was  presented  a  project  for  improving  this  part  of  the  river;  it 
posed  dredging  at  Hartford,  Clay  Banks,  Pratt's  Ferry,  Glastenbury, 
'{Pistol  Point,  to  make  channels  8  feet  deep  at  low  water  and  100  feet 
fc,  dredging  at  Saybrook  Barrto  make  a  channel  8}  feet  deep  and  200 
t  wide,  piling  for  shore  protection  at  Hartford  and  Wethersfield,  and 
-fromoval  of  Chester  Rock,  at  a  total  estimated  cost  of  $70,000;  an 
Imate  of  $10,000  for  annual  maintenance  was  submitted.   All  the 
g  done  up  to  1880  was  in  accordance  with  this  project,  estimated 
>  9  to  9}  feet  depth  instead  of  8  feet,  and  also  to  include  Press 
i,  Dividend,  and  Mouse  Island  bars ;  the  piling  at  Hartford  was  built 
1871,  and  the  removal  of  Chester  Rock  was  begun  in  the  same  year, 
ft  abandoned  by  the  contractor  soon  after  beginning. 
January  22, 1873,  a  project  for  building  three  jetties  at  Saybrook  and 
f  dredging  was  approved  by  the  Secretary  of  War;  the  jetties  were 
|be  of  a  double  row  of  piles  20  feet  apart,  filled  with  stone  to  a  height 
?8  feet  above  low  water;  the  dredging  was  to  bo  9  feet  deep  and  400 
wide ;  the  estimated  cost  was— 

Total   336,610 

Before  work  on  the  jetties  was  begun  the  plan  of  construction  was 
nodified  to  one  for  building  them  of  riprap  stone,  triangular  cross-sec- 
ion,  rising  to  level  of  highest  water  i.  &,  about  5  feet  above  mean  low 
vater,  this  plan  being  much  more  economical  than  the  previous  one. 

The  jetties  were  begun  in  1873,  and  two  of  them  were  completed  iu 
.881 ;  the  third  has  not  been  built  and  may  not  be  needed ;  the  west 
etty  has  since  been  extended,  and  both  have  been  repaired  and  strength- 
med. 

In  1880  a  project  was  adopted  for  permanent  works  of  improvement 
it  six  of  the  worst  bars  (see  Annual  Report  of  the  Chief  of  Engineers 
or  1880,  Part  I,  page  396  et.  seq.). 

This  project  provided  for  riprap  wing-dams,  mattress  shore- protection 
ind  rectification  of  the  banks  at  the  followiug  places,  viz : 


Locality. 


lartford  Bar  

Hmy  Banks  Bar  

»ratt'«  Kerry  or  Naubao  Bar 
'rem*  Barn  Bar  


Amount 


$33,464 

69, 116 
64,735 
41, 140 


Glaatonliurr 
Dividend  Bar 

Total  . . . 


$114,023 

7,110 


330, 4g7 


Digitized  by  Google 


532      REPORT  OF  THE  CHIEF  OF  ENGINEERS,  U.  S.  ARMY. 


With  dredging,  to  make  and  maintain  a  permanent  cbannel.  The  proi 
eet  did  not  provide  for  extension  and  repair  of  the  Say  brook  jetties, 
nor  did  the  estimate  include  any  amount,  for  annual  dredging  to  main 
tain  channels,  nor  for  dredging  between  the  jetties  at  Saybrook,norfor 
any  work  whatever  at  Pistol  Point,  Mouse  Island,  and  Haddam  Island 
bars,  where  dredging  has  since  been  required;  all  of  these  have  eon 
sinned  a  large  part  of  the  appropriations  made  since.  It  is  evident, 
therefore,  that  the  contemplated  works  could  not  now  be  completed 
with  the  unappropriated  balance  of  the  estimate. 

Under  this  project,  extended  as  above,  up  to  the  close  of  the  las: 
fiscal  year,  a  training-wall  of  riprap,  3,689  feet  long,  has  been  built  a: 
Hartford  Bar  (instead  of  the  proposed  wing-dam),  and  a  riprap  wing 
dam,  5,300  feet  long,  had  been  built  at  Glastonbury  Bar,  both  to  the 
height  of  3  feet  above  low  water;  part  of  the  Hartford  training- wall 
was  subsequently  built  to  4  feet  above  low  water ;  the  west  jetty  at  Say 
brook  had  been  extended  to  the  16-foot  curve,  the  east  jetty  to  the 
foot  curve,  and  a  channel  120  feet  wide  and  12  feet  deep  at  mean  lo* 
water  had  been  dredged  between  them,  besides  maintaining  the  required 
depth  in  the  upper  half  of  this  part  of  the  river  by  annual  dredging  at 
a  cost  of  from  $5,000  to  $10,000  each  year. 

Since  the  project  of  1880  was  adopted,  $161,250  have  been  appro 
priated  for  this  part  of  the  river,  including  $5,000  ordered  by  the  ap- 
propriation  act  to  be  expended  in  Salmou  .River,  a  tributary  33  mile* 
below  Hartford.  Of  this  amount  only  $40,715  have  been  applied  to 
that  part  of  the  improvement  provided  for  in  the  partial  estimate  of 
$330,487. 

In  a  letter  to  the  Chief  of  Engineers,  dated  December  21, 1887,  it  wa? 
recommended  that  "  future  operations  be  confined  to  completing  the 
jetties  at  the  mouth  of  the  river  to  a  height  of  5  feet  above  m>b 
water  and  a  top  width  of  6  feet;  widening  the  channel  between  tbe 
jetties  to  400  feet  width  with  a  depth  of  12  feet  at  mean  low  water,  and 
annual  dredging  to  maintain  the  channel  from  Hartford  to  Long:  Island 
Sound,"  at  an  estimated  cost  as  follows : 

For  completing  jetties   $60,  ««* 

For  dredging  between  jetties   20,  OA 

80,  i" 

For  average  annual  maintenance  of  ebannel  from  Hurt  ford  to  Long  Island 
Sound   10, «»« 

The  seasons  for  this  change  of  project  are  fully  given  in  the  letter 
referred  to,  a  copy  of  which  is  appended  to  this  report  The  recommen 
dations  made  therein  were  approved  by  the  Chief  of  Engineers,  Decern 
ber  22, 1887. 

OPERATIONS  DURING  THE  FISCAL  YEAR  ENDING  JUNE  30,  18S8. 

The  contract  with  James  V.  Luce,  of  Niantic,  Conn.,  for  building  up 
the  jetties  at  Saybrook,  which  was  in  progress  at  the  time  of  the  last 
Annual  Report,  was  extended  to  August  31,  1887,  and  was  completed 
August  27  :  1,080  tons  of  granite  were  delivered  in  the  west  jetty  after 
July  1,  and  during  the  previous  fiscal  year  6,289  tons  had  been  placed 
in  the  east  jetty  and  540  tons  in  the  west  jetty,  making  a  total  of  7,90!J 
tons  delivered  under  the  contract.  The  east  jetty  was  built  up  to  ap- 
proximately  2  feet  above  high  water  and  several  weals  places  in  the 
west  jetty  were  repaired, 

The  contract  with  the  Frank  Pidgeou  Dredging  Company,  of  ^sew 
York  City,  for  dredging  on  the  bars  between  Hartford  and  Hadduui 
Island,  which  was  W  progress  at  the  beginuing  of  the  flapal  ye$r,  w« 
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completed  August  27,  1887,  26,254  cubic  yards  of  sand  having  been 
lredged  from  the  channels  since  July  1 ;  the  coutract  price  was  11.7 
•tuts  per  cubic  yard.  In  September  a  small  shoal  had  formed  again  in 
[lartford  Bar,  and  with  the  approval  of  the  Chief  of  Engineers  this 
Tas  dredged  out  in  October  by  Mr.  C.  C.  Goodrich,  of  Hartford,  Conu., 
>,220  cubic  yards  being  removed,  at  the  same  price  as  the  contract  work 
preceding. 

Following  is  a  statement  of  the  dredging  doue  iu  the  Connecticut 
Liiver  below  Hartford  during  the  calendar  year  of  1887: 


Bar  at— 

By  Frank  Pideeon 
Dmlgiug  Com- 
pany. 

By  C.  C.  Good- 
rich after 
June  30. 

•  ToUl. 

Before 
Juuu  30. 

After 
June  30. 

5,  588 

11.240 

3, 

10, 056 
1,848 
3,  461 
2,440 

3,o;s 

780 
2,  581 

5,220 

32,  104 
5, 700 
3,461 
2.  440 
5. 078 
4,405 
4,  717 

Dividend  

3,  C25 

2, 136 

Total  

7,  724 

18.717 

26,  254 

5,220 

57,  015 

Iu  September,  1887,  an  examination  of  the  river  from  Hartford  to 
Dividend  Bar  was  made,  which  showed  that  ou  the  whole  the  condi- 
tion of  the  bars  is  slightly  better  now  than  at  the  time  of  the  last  sur- 
vey, 1879,  and  that  since  1879  the  erosion  of  the  caving  banks  has  aver- 
aged from  18  to  30  feet  per  year — about  the  same  as  the  rate  between 
1867  and  1879. 

February  4,  1888,  Mr.  C.  C.  Goodrich,  of  Hartford,  Coun.,  submitted 
an  offer  for  dredging  in  the  river  below  Hartford  during  the  season  of 
1888,  at  the  rate  of  10  cents  per  cubic  yard  for  river  work  and  for  work 
on  Say  brook  Bar  at  a  rate  per  day  equal  to  the  average  per  diem  earn- 
ing in  the  river.  This  offer,  being  lower  thau  any  contract  prices  ever 
obtained  for  the  same  work,  was  forwarded  with  recommendation  to 
the  Chief  of  Engineers,  and  approved  by  him  February  15, 1888,  the 
work  to  be  done  as  an  open  market  transaction,  that  method  being 
most  economical  and  advantageous  to  the  Govrrnment.  Work  under 
this  arrangement  began  June  13,  and  up  to  the  close  of  the  fiscal  year 
the  following  amounts  had  been  dredged  : 

Cnbic  yard*. 

Clay  Banks  Bar   3,310 

Hartford  Bar   10,99") 

<.  la.s  ton  bury  Bar   825 

Total   15,130 

Making  channels  of  9  feet  depth  through  those  bars.  Work  is  still  in 
progress  at  Hartford  and  Glastonbury. 

The  total  amount  of  dredging  done  during  the  past  fiscal  year  is 
46,604  cubic  yards. 

PRESENT  CONDITION  OF  IMPROVEMENT. 

At  the  close  of  the  fiscal  year  dredging  upon  the  shoals  formed  dur- 
ing winter  and  spriug  had  been  begun.  The  spring  freshets  of  1888, 
though  not  unusually  high,  were  of  long  duration,  and  left  the  bars 
with  depths  of  5  to  8  feet  at  low  water.  Under  an  arrangement  now 
in  force  a  channel  9  feet  deep  has  been  cut  through  Clay  Banks  Bar 
and  partly  through  Hartford  and  Glastonbury  bars. 


534       REPORT  OF  THE  CIIIEF  OF  ENGINEERS,  U.  S.  ARMY. 


Tbo  cbanuel  between  the  Saybrook  jetties,  dredged  iii  18S4,  bit 
shoaled  about  a  foot  at  either  end  and  has  narrowed  slightly. 

The  Hartford  Dike  is  in  good  condition.  It  may  be  expedient  in  tbt 
future  to  build  it  higher,  in  order  to  increase  the  scour  on  the  bar.  Tht 
Glastonbury  Dike,  built  on  a  convex  bank,  is  now  nearly  covered  ^ 
the  advance  of  the  haul*. 

Both  jetties  at  Saybrook  are  in  fair  condition.  They  should  be  bain 
up  to  the  dimensions  provided  for  in  the  project  to  make  them  perna- 
nent. 

The  lengths  of  the  dikes  and  jetties  are  as  follows : 

1(4 

Hartford  Dike  I* 

(Jlostonbury  Dike  

.Saybrook : 

West  jetty  i» 

East  jetty  t» 

PROPOSED  OPERATIONS. 

With  the  money  now  available,  the  channels  which  filled  during  tlx 
spring  freshets  will  be  dredged  out,  aud  if  the  funds  are  sufficient  tbt 
channel  between  the  Saybrook  jetties  will  be  widened. 

The  object  of  first  importance  in  the  improvement  of  this  river  is  tk 
maintenance  of  a  depth  of  at  least  9  feet  at  low  water  through  sock 
shoals  as  form  in  spring  freshets,  and  so  much  of  future  appropriut: 
as  is  necessary  should  be  applied  to  this  work.  It  is  proposed  tori* 
tine  future  operations  to  such  anuual  dredging,  to  building  up  the  jtf 
ties  at  Saybrook,  and  to  dredging  between  them,  in  accordance  with  I 
approved  project.   The  estimated  cost  of  this  work  is : 

Jetties  and  channel  at  Saybrook  

Annual  maintenance  of  channels  

Ninety  thousand  dollars  can  be  profitably  expended  upon  this 
during  the  next  fiscal  year. 

Appropriations  for  the  improvement  of  the  Connecticut  River  1 
Hartford  have  been  made  as  follows: 


Date. 


July 
Mai 


4, 183fi 

\i,  ib:i« 


Mar.  1.1843 

Mar.  2,1807 

.lulv  11.  1870 

Mur.  3,  1871 

Juno  10,  1872 
Mur.    3,  18:3 

Juno  23,  1874 

Mar.  1X75 
A  iiu-  H,  187U 

1878 

Juno  18,  W8 
Mar.  It,  1871) 
Juno  14. 1880 
Mar.  3,1881 

Aug.  2,1882 

July    5, 1884 

Aug.  5.1886 

Aug.   0,  1887 


Application. 


Dredging  at  Saybrook  liar  

Drodgiug  at  Saybrook  liar  (the  unexpended  balance  of  1836  waa  rc-appro- 

priated). 

Bulnnce  due  contractors  under  previous  appropriation  

Survey  


Dredging  at  Pratt's  Ferry,  Pistol  Point,  Mouse  Island  ;  piling  at  Hartford 

Dredging  at  Hartford,  ('lav  Banks.  Pier  1,  Pier  J,  Pratt  a  Ferry,  Glaston- 
bury. Plato]  Point,  and  Cheater  Hock  

Dredging  at  Pratt's, Pony  and  Pistol  Point;  Saybrook  Jetty  

Dredging  at  Hartford,  Piatt's  Ferry,  G laatouburv;  Saybrook  Jetty  

Dredging  at  Uartford  Pratt's  Ferry,  Saybrook;  Saybrook  jetties  

Dredging  at  Hartford,  Trait  *  Ferry,  Glastoubury  ;  Saybrook  Jettica  

Dredging  at  Hertford,  Pratt's  Ferry,  Glastonbury ;  Saybrook  jetties;  Sal- 
mon River  dredging  

Compensation  for  previous  dredging  

Saybrook  jctt  les;  survey  from  Hartford  to  Kocky  Hill  

Dredging  at  Hertford,  Press  Bern,  Glastonbury   

Dredging  at  Hartford  ami  Glastonbury  ;  Saybrook  jetties  

Dredging  at  Hartford,  Pratt  s  Furry,  Glastonbury ;  Glastonbury  wing-dam 
and  Saybrook  jet  l  ios  , 

Dredging  at  Hartford,  Clay  Banks.  Pratt's  Ferry,  Press  Bern  Glaston- 
bury, Dividend.  Pistol  Point,  and  Salmon  Kiver;  Hartford  Dike  

Dredging  at  Hertford,  Clay  Hanks,  Pratt's  Ferry.  Press  Barn,  Glaston- 
bury, Dividend.  Pistol  Point,  Monso  Islund,  and  botween  Saybrook  jet- 
ties; extending  west  jetty  at  Savbrook  

Dredging  ut  Hart  lord.  Clay  Bauks,  Naubue.  Press  Barn.  Glastonbury, 
Dividend,  Pistol  Point,  aud  Haddam  Island ;  repair  of  Hartford  Dike 
mid  Saybrook  jutties  

Compensation  for  previous  dredging  


30.***. 

a  ■ 


Total 
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e»  Connecticut  River  is  hi  the  collection  district  of  Hartford.  By  course  of  river, 
1  i  stance  from  Holyoke,  Mass.,  to  Hartford,  Conn.,  is  about  34  miles,  and  from 
ford,  to  Long  Island  Sound  about  50  miles.  There  is  a  lij^ht-house  on  Say  brook 
fc,  on  the  west  shore  of  the  river  at  its  mouth,  and  another  at  the  end  of  the  west 
»  besides  which  there  are  three  small  beacon  lights  in  the  lower  part  of  the  river 
It  are  maintained  by  the  United  States. 

rrt  Trumbull,  New  London  Harbor,  Connecticut,  about  1G  miles  east  from  Say- 
k:  Point,  is  the  nearest  work  of  defense. 

Money  statement 

1,  1887,  amount  available  $21,222.80 

1,  1888,  amount  expended  during  fiscal  year,  exclusive  of 

i  .ilities  outstanding  July  1,  1887   $7,311.70 

1,  1888,  outstanding  liabilities   1, 679. 67 

1,  1888,  amount  covered  by  existing  contracts   8,487.00 

 17, 478. 43 

=     i  a 

1,  1888,  balance  available   3, 744. 37 

rant  appropriated  by  act  of  August  11,  1888   10, 000. 00 

rant  available  for  fiscal  year  ending  June  30, 1889   13, 744. 37 

□noont  (estimated)  required  for  completion  of  existing  project   80, 000. 00 

mount  required  for  annual  maintenance  of  channels   10, 000. 00 

mount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1890  90, 000. 00 
lljmitted  in  compliance  with  requirements  of  sections  2  of  river  and 
It arbor  acts  of  1866  and  1867. 


tracts  of  contracts  for  improving  the  Connecticut  Klver,  in  force  during  the  fiscal  year 

ending  June  30,  1888. 


me  and  address  of 
contractors. 

Date. 

8ubject. 

Price. 

ca  V.  Luce,  Nian- 
\  Conn. 

Frank  Pidgcon 
i»-dging  Company, 
l  w  York  City. 

Oct.  27, 1886 
Apr.  23, 1887 . 

Increasing  height  of  Say- 
brook  jetties  with  rip- 
ran  granite. 

Dredging  betwoen  Hart- 
ford and  Haddam  Island. 

"*L  14 

t.llft 

Contract  completed  under 
extension,   August  27, 
1887. 

Contract   completed  Au 
gnat  27, 1887. 

LVr  ton. 


t  Per  cubic  yard. 


COMMERCIAL  STATISTICS  FOR  THE  CALENDAR  YEAR  OF  1886. 

Receipts  and  shipments. 


Tons. 

Value. 

d  

275,000 
365,000 
355,  214 

$1,375,000 
2, 337,  000 
60, 827,  740 

995,214 

04,539,740 

Vessels  employed  in  above  traffic. 
[Draught,  G  to  11  feet] 

Number. 

Tonnage. 

18 
56 

21 
95 

3, 887 
6,068 
4, 133 
14,088 

Sail  vessels"  *  

190 

28,176 
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LETTER  OF   LIEUTENANT  COLONEL  D.  C.  HOUSTON,  CORPS  OF  ENGI 

NEERS. 

Engineer  Office,  U.  S.  Army, 

New  York,  December  21,  1SS7. 

Sir  :  In  my  last  annual  report  on  the  improvement  of  the  Connect! 
cut  River  below  Hartford  I  state  that — 

It  Beoma  evident  from  experience  that  the  completion  of  the  works  proposed  is 
IHSO  for  tbo  improvement  of  the  river  from  Hartford  to  Middletown  will  not  obvian 
the  necessity  for  aunaal  dredging,  and  it  is  not  therefore  considered  advisable  to  coc^ 
liuuo  that  project,  except  perhaps  by  shore  protection,  which  may  rednce  the  amontt 
of  dredging  needed.  It  is  proposed  to  contine  future  operations  to  annual  dredging . 
strengthening  the  jetties  at  the  mouth  of  the  river,  aud  shore  protection  betw-«*c 
Hartford  and  Middletown.  An  estimate  for  completing  the  jetties  and  shorn  proU* 
tiou  will  be  submitted  as  soou  as  practicable.  Until  that  is  done  the  estimate  f<>r 
completion  of  existing  project  will  be  the  same  as  in  the  last  annual  report. 

In  18G7  a  survey  of  the  Connecticut  River  below  Hartford  was  made 
by  Mr.  Theo.  G.  Ellis,  civil  eugiueer,  uuder  my  direction,  and  I  sub 
raitted  a  report  on  this  survey,  dated  January  11, 1868.  (Annual  Re- 
port of  the  Chief  of  Engineers  for  1868,  page  754.) 

This  report  contained  an  estimate  of  $70,000  for  improving  the  river 
.  between  Hartford  and  Middletown,  and  including  $9,000  for  deepening 
the  bar  at  the  mouth  of  the  river.  This  was  principally  for  dredging 
and  removing  obstructions.  An  estimate  of  $10,000  for  annual  main- 
tenance was  also  submitted.  The  results  of  work  done  in  the  river  be- 
tween Hartford  and  Middletowu  since  work  was  commenced,  in  1871, 
conllrm  the  views  I  expressed  in  my  report,  that  the  most  satisfactory 
and  economical  method  of  maintaining  the  channel  in  this  part  of  the 
river  is  by  periodical  dredging. 

There  has  actuallv  been  expended  in  dredging  between  Hartford  and 
Middletown  from  1871  to  1887,  including  $2,606.80  expended  by  private 
parties — 

In  1871   |23, 58*.  'J* 

For  the  sixteen  years  following   98, 407. St1 

Total   ll6,<K*LUr 

The  average  annual  expenditure  since  1871  being  $5,838. 

In  1878  and  1879  a  survey  was  made,  under  direction  of  General  G. 
K.  Warren,  of  the  river  from  Hartford  to  Rocky  Hill,  with  a  view  of 
planning  a  S3'stem  of  permanent  improvement.  The  sjstem  proposed 
(Annual  Report  of  the  Chief  of  Engineers  for  1880,  page  396)  consisted 
of  bank  protection  and  wing-dams  at  an  estimated  cost  of  $330,487,  a? 
follows : 


Hartford  Bar   $33,404 

Clay  Hanks  liar   lib* 

Pratt's  Terry  (or  Naubue)  Bar  . .  64, 735 

Tress  Bam  Bar   41, 140 


Glastonburv  Bar   114,  £2 

Dividend  Bar   7,11-.' 


Total   330. 4< 


No  dredging  is  included. 

The  only  work  done  under  this  project  is  a  wing-dam  at  Glastonbury 
near  the  convex  bank,  4,9j0  feet  in  length,  at  a  cost  of  $11,374.60,  aud 
a  dike  at  Hartford  near  the  concave  bank,  3,698  feet  long,  at  a  cost  of 
$27,018.20.  The  location  of  these  works  is  shown  in  sketch,  page  636, 
Annual  Report  of  the  Chief  of  Engineers  for  1885.  The  project  at  Glas 
toubury  contemplated  in  addition  protection  on  the  opposite  bank,  with- 
out which  no  benefit  could  be  expected,  but  at  Hartford  the  project  ha^ 
been  completed  and  extended,  and  the  work  appears  to  be  as  well 
located  as  possible  to  produce  the  effects  anticipated.  It  is  near  the 
concave  bank,  and  the  channel  is  close  to  it.    Favorable  results  are  to 
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be  expected  here,  if  at  auy  point.  This  work  was  commenced  in  the 
fall  of  1882  and  completed  in  1883  to  3  feet  above  low  water;  it  was 
raised  to  4  feet  above  low  water  for  about  two-thirds  of  its  length  in 
1886. 

The  annual  quantity  and  cost  of  dredging  in  the  past  four  years  at  this 
locality  has  been  as  follows : 


■r  • 

Number  of 
cubic  yards 
dredged. 

Cost. 

30.028 
17,742 
22,225 
32,  104 

$3,002.WI 
1,774.20 
2,  222.  M 
8, 756. 17 

2,688.02 

The  annual  average  amount  and  cost  of  dredging  actually  done  at  this 
locality  for  eleven  years  previous  to  1884  was  as  follows : 

Average  annual  amount  cubic  yards..  8,248 

Average  annual  cost   $1,515.28 

While  this  increased  amount  is  not  caused  by  the  dike,  the  result 
shows  that  a  large  amount  of  dredging  is  still  necessary  every  year  to 
meet  the  requirements  of  navigation.  Similar  results  are  to  be  expected 
at  the  other  points  when  wing-dams  and  shore  protections  have  been 
designed. 

During  1887  dredging  was  done  three  different  times  at  Hartford, 
owing  to  frequent  freshets. 

I  feel  satisfied  that  no  system  of  permanent  improvements  can  be 
constructed  at  a  reasonable  cost  which  would  entirely  obviate  the  neces- 
sity of  annual  dredging  or  reduce  the  amount  sufficiently  to  warrant 
the  expenditure.  The  reasons  for  this  may  be  found  in  the  followiug 
facts: 

The  portion  of  the  river  under  consideration  winds  through  bottom 
lands  from  Hartford  to  Rocky  Hill,  a  distance  of  11  miles  by  river  and 
78  miles  in  a  straight  line.  The  bed  is  continually  changing  by  erosion 
of  the  concave  banks  and  accretions  on  the  convex  banks.  The  extreme 
variation  in  the  water  level  at  Hartford  is  about  30  leet,  with  correspond- 
ing variation  in  discharge  from  5,000  cubic  feet  per  second  to  211,000 
cubic  feet  per  second.  The  water  falls  rapidly  after  freshets,  aud  the 
low  water  discharge  is  not  sufficient  to  cut  out  such  a  channel  as  is 
needed  for  purposes  of  navigation.  At  present  prices  for  dredging  the 
channel  can  be  maintained  at  a  moderate  cost. 

I  would  therefore  recommend  that  future  operations  be  confined  to 
completing  the  jetties  at  the  mouth  of  the  river  to  a  height  of  5  feet 
above  high  water  and  a  top  width  of  0  feet;  widening  the  channel  be- 
tween the  jetties  to  400  feet,  with  a  depth  of  12  feet  at  mean  low  water, 
and  annual  dredging  to  maintain  the  chanuel  from  Hartford  to  Long 
Island  Sound. 

The  channel  between  the  jetties  was  excavated  in  1884  aud  1885  to  a 
depth  of  12  feet  below  mean  low  water  for  a  width  of  120  feet,  increas- 
ing the  navigable  depth  about  5  feet.  A  slight  shoaling  has  since  oc- 
curred. 

The  amount  required  for  this  work  is  estimated  as  follows : 

Completing  jettiee   f60,000 

Dredging  channel  between  them   20, 000 

Total   80.000 
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Average  annual  amount  for  maintenance  of  channel  from  Hartford  to 
Long  Island  Sound,  $10,000. 

Should  these  recommendations  be  approved,  it  is  proposed  to  modify 
the  project  accordingly. 

Very  respectfully,  your  obedient  servant, 

D.  C.  Houston, 
Lieut.  Col.  of  Engineers. 

The  Chief  of  Engineers,  U.  S.  A. 


[First  indorsement.] 

Office  Chief  of  Engineers, 

U.  S.  Abmy, 
December  22,  1887. 

Respectfully  returned,  approved. 

After  such  record  as  may  be  necessary  has  been  made  this  paper  will 
be  returned  to  this  office. 
By  command  of  Brigadier-General  Duane. 

Jas.  C.  Post, 
Major  of  Engineer*. 


[8econd  indorsement.] 

Engineer  Office,  U.  S.  Army, 

New  York,  December  27,  1887. 

Respectfully  returned  to  the  Chief  of  Engineers,  the  necessary  record 
having  been  made. 

D.  C.  Houston, 
Lieut  Col  of  Engineers. 


D4. 

IMPROVEMENT  OF  CLINTON  HARBOR,  CONNECTICUT. 

Clinton  Harbor  is  on  the  north  shore  of  Long  Island  Sound,  about  16 
miles  west  of  the  mouth  of  the  Connecticut  River.  It  consists  of  as 
open,  shallow  bay,  and  of  the  mouth  of  the  Hammonasset  River,  a  small 
stream  which  flows  easterly  in  front  of  the  town  wharves  and  emptier 
into  the  bay.  For  three-fourths  of  a  mile  above  its  mouth  the  river  is 
separated  from  the  bay  by  a  narrow  strip  of  sand  and  marsh.  About 
1840  a  breach  was  made  through  this  strip  a  half  mile  above  the  moun 
of  the  river,  which  diverted  a  considerable  part  of  the  tidal  llow,  ami 
since  then  two  shoals  have  formed,  one  just  inside  the  river's  mouth, 
with  4.5  feet  of  water,  and  one  out  in  the  bay,  shortly  before  reachin: 
deep  water  in  the  sound,  with  a  depth  of  4  feet.  It  is  said  that  for 
merly  there  were  depths  of  from  S  to  12  feet  on  both  these  bars,  and  thai 
shoaling  occurred  soon  after  the  breach  was  made. 

PROJECT  FOR  IMPROVEMENT. 

By  act  approved  March  3,  1881,  Cougress  authorized  a  survey  of  tht» 
harbor,  which  was  made  the  same  year.   In  his  report  on  the  survey. 
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ated  January  17,  1882,  ami  printed  in  the  Annual  Report  of  the  Chief 
f  Engineers  for  1882,  Part  J,  page  030,  Colonel  Barlow,  U.  S.  Engi- 
oere,  submitted  a  project  for  restoring  the  original  condition  of  the 
fianuel  by  closing  the  breach,  and  by  subsequently,  should  the  in- 
rcased  tidal  current  not  produce  the  deepening  desired,  dredging 
irongh  the  shoals,  making  a  channel  100  feet  wide  and  6  feet  deep  at 
lean  low  water. 

The  cost  of  a  dike  to  close  the  breach  was  estimated  at  $3,000,  and 
lie  cost  of  the  whole  project,  including  the  dredging,  at  $10,000. 

OPERATIONS  DURING  THE  FISCAL  YEAR  ENDING  JUNE  30,  1888. 

NotUiug  was  doue ;  the  available  funds  were  not  sufficient  for  con - 
inning  the  improvement. 


The  dike  was  built  in  1883,  using  1,574  tons  of  riprap  granite,  and 
osting,  exclusive  of  superintendence,  $2,219.34.  An  examination  made 
n  1885  showed  that  it  had  settled  about  2  feet  and  would  require  500 
ons  of  stone  to  build  it  up  to  full  height ;  also  that  no  material  change 
n  the  channel  had  taken  place  since  the  dike  was  built.  It  seems  es- 
ablished  that  the  increase  of  tidal  flow  will  not  of  itself  deepen  the 
tlianncl  as  desired. 


It  is  proposed  to  complete  the  project  by  dredging  channels  100  feet 
vido  and  G  feet  deep  at  mean  low  water  through  the  two  shoals  in  the 
larbor  when  the  estimated  funds,  $7,000,  are  appropriated. 

The  only  appropriation  made  for  improvement  of  this  harbor  is  the 
jne  of  $3,000  in  1882,  expended  in  construction  of  the  dike. 

Clinton  Harbor  is  in  the  collection  district  of  Hartford.  The  nearest  light-house  is 
a  Falkner's  Island,  8  miles  southwest.  Fort  Hale,  New  Haven  Harbor,  22  miles 
west,  is  the  nearest  work  of  defense. 


PRESENT  CONDITION  OF  IMPROVEMENT. 


PROPOSED  OPERATIONS. 


Money  statement. 


July  1,  1887,  amount  available. 
July  1,  1888,  balance  availablo 


$252. 73 

252.73 


( Amount  (estimated)  required  for  completion  of  existing  project  

1  Amonnt  that  can  be  profitably  expended  in  fiscal  year  ending  J  one  30, 1890 
]  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
I    harbor  acts  of  186G  and  1807. 


7,000 
7,000 


COMMERCIAL  STATISTICS  FOR  THK  CALENDAR  YEAR  1880. 


Arrivals  and  departures  of  vessels 
Shipments : 

Wood  and  lumber  

Hay  and  straw  


tons 

.do. 


90  to  100 


2,000 
500 


Total 


do...  2,500 


Receipts : 


Coal.... 
Lumber 
Oysters. 


...tons..  1,200 
..Mfeet..  108 
bushels..  10,000 


Draught  of  vessels  using  the  harbor. 
Tonnage  of  vessels  using  the  harbor 


.feet..  4*  to  74 
tons..  30  to  150 
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IMPROVEMENT  OF  NEW  HAVEN  HARBOR,  CONNECTICUT. 

New  Haven  Harbor  is  a  bay  ou  the  north  shore  of  Long  Island  Sound, 
extending  abont  4  miles  inland  and  from  1  to  2  miles  wide.  The  HCj 
and  Quinnipiac  rivers  empty  into  the  head  of  the  harbor;  these  river* 
are  of  uo  commercial  importance  except  for  tidal  navigation  at  and  Dear 
their  months.  The  harbor  channel  is  from  400  feet  to  a  mile  wide,  with 
mud  and  sand  flats  on  either  side.  When  the  Government  began  work 
in  this  harbor  in  1867,  the  available  low-water  depth  above  Crane's  Bar. 
about  a  third  way  down  the  harbor,  was  9  feet ;  thence  to  Fort  Hale, 
which  is  about  half  way  down,  it  was  16  feet  or  over;  a  short  distance 
below  Fort  Hale  was  a  bar  of  very  soft  mud  extending  across  the  bar 
bor,  with  13  feet  available  depth  at  mean  low  water.  The  entrance  u 
the  harbor  was  partly  obstructed  by  several  sunken  rocks. 

PROJECTS  FOR  IMPROVEMENT. 

Several  plans  for  removal  of  certain  of  the  rocks  at  the  harbor  es 
trance  have  been  proposed  and  undertaken,  but  not  completed.  Tbe 
removal  of  the  harbor  light-house  to  southwest  ledge  and  the  comply 
tion  of  the  present  plan  for  breakwaters  will  obviate  the  necessity  for 
further  work  upon  these  rocks. 

The  work  of  deepening  the  channel  in  this  harbor  has  for  the  nu** 
part  been  done  in  accordance  with  plans  presented  in  annual  or  special 
reports  to  the  Chief  of  Engineers,  the  projects  being  adopted  to  comply 
with  subsequent  appropriations  and  not  based  upon  examinations  or 
surveys  ordered  by  Congress. 

In  a  letter  dated  January  20,  1871,  printed  as  House  Ex.  Doc.  So. 
95,  Forty-first  Congress,  third  session,  and  also  on  page  771  of  the  Ad 
nual  Report  of  the  Chief  of  Engineers  for  1871,  General  Warren  sa^ 
that  "  the  business  of  New  Haven  requires  that  there  should  be  a  chaV 
uel  dredged  200  feet  wide  and  to  a  depth  of  14  feet  at  mean  low  water 
up  to  the  wharves,"  and  that  this  is  "  in  many  respects  more  important 
to  New  Haven  than  the  removal  of  the  rocks  at  the  entrance  to  tbt 
harbor."  It  was  estimated  to  cost  $64,815.  March  3,  1871,  840,000  wa? 
appropriated  and  expended  in  the  same  year  in  making  a  channel  I* 
feet  deep,  200  feet  wide  up  to  Long  Wharf,  350  feet  wide  at  the  bead  a: 
Long  Wharf,  and  100  feet  wide  from  there  to  the  Steam-boat  Wharf. 

In  a  letter  of  December  23, 1871,  printed  in  House  Ex.  Doc.  Xo.  13*. 
Forty-second  Congress,  first  session,  General  Warren  submitted  an  esti- 
mate of  $26,250  for  dredging  16  feet  deep  aud  200  feet  wide  across  Fort 
Hale  Bar,  adding  that  there  was  some  doubt  as  to  the  permanence  of  such 
a  channel.  Juno  10, 1872,  $15,000  was  appropriated  for  the  removal  of 
rocks,  and  $20,000  for  harbor  improvement;  the  former  amount  wa? 
expended  upon  Luddington  rock ;  the  latter,  with  part  of  an  appropria- 
tion of  $  '5,000  made  March  3,  1873,  was  expended  in  dredging  on  tbe 
Fort  Hale  Bar,  and  at  the  close  of  the  season  of  1873  the  cbanuel  bad 
been  made  16  feet  deep  and  200  feet  wide,  as  proposed ;  it  soon  filled  to 
uearly  its  former  condition.  The  13-foot  channel  above  Long  Wharf 
was  also  widened  to  110  feet. 

In  the  Annual  Report  for  1873,  General  Warren  says: 

It  is  thought  that  no  improvement  here  beyond  what  can  be  accomplished  withtb* 
fund*  now  available  is  culled  for  on  the  part  of  the  United  States  and  no  further  ap- 
propriation is  asked  for. 


Digitized  by  Google 


APPENDIX  D  REPORT  OF  LIEUT.  COL.  HOUSTON.  541 

No  appropriation  for  this  harbor  was  made  in  1874,  and  none  was  rec- 
ommended in  the  Annual  Report  for  that  year. 

Iu  a  report  dated  January  27,  1875,  in  reply  to  the  first  part  of  a  res- 
hit  ion  of  the  Ilouse  of  Representatives,  January  21, 1875,  asking  "for 
i  report  from  surveys  already  made,  iu  regard  to  the  expediency  of 
videning  and  deepening  the  main  channel  of  New  Haven  Harbor,  Con- 
lecticut,  to  a  depth  not  exceeding  20  feet,  and  also  the  expediency  and 
stimate  of  cost  of  a  breakwater,"  •  *  •  Colonel  Barlow,  United 
States  Eugineers,  then  in  charge,  presented  estimates  (see  Annual  Re- 
>ort  for  1875,  Part  II,  page  250). 


'or  channel  400  feet  wide  and  '20  feet  deep   $416,490 

'or  channel  400  feet  wide  and  18  feet  deep   276, 990 

'or  chanuel  300  feet  wide  and  W  feet  deep   329, 925 

or  channel  300  feet  wide  and  18  feet  deep   208, 890 


Also,  February  8, 1875,  in  reply  to  request  from  the  Chief  of  Engineers, 
le  estimated  $10,000  as  the  cost  of  widening  to  200  feet  the  13-foot 
hannel  above  Long  Wharf,  already  110  feet  wide.  In  submitting  these 
eports  the  Chief  of  Eugineers  recommended  the  latter  work  "  as  being 
>f  immediate  importance,  and  whatever  action  may  be  taken  upon  the 
>roject  of  making  a  20-foot  channel,  this  at  least  should  be  done."  In 
k  subsequent  report  on  the  same  matter,  February  9, 1875,  Colonel  Bar- 
ow  presents  an  estimate  of  $35,000  for  widening  the  channel  above 
,ong  Wharf  to  400  feet ;  this  was  transmitted  to  the  House  of  Repre- 
eutives  by  the  Secretary  of  War,  February  13,  1875,  with  favorable 
ndorsement  of  the  Chief  of  Engineers.  This  latter  plan  was  carried 
>ut  under  the  appropriation  of  $10,000  made  March  3,  1875,  with  a  bal- 
mce  of  about  $0,000  from  previous  appropriations,  and  the  13-foot  chan- 
lel  was  made  415  feet  wide  above  Long  Wharf,  the  price  of  work  being 
uuch  lower  than  had  been  estimated. 

Nothing  was  appropriated  for  this  harbor  in  1876  or  1877. 

Iu  the  Annual  Report  for  1877.  Colonel  Barlow  refers  to  the  estimates 
mbmitted  in  letter  of  January  25, 1875,  and  recommends  that  the  chan- 
jel  below  Long  Wharf  be  made  400  feet  wide  and  16  feet  deep,  its  then 
limeusious,200  feet  wide  and  13  feet  deep,  not  affording  "  sufficient  space 
or  convenient  navigation  ; "  the  estimated  cost  was  $40,000.  In  1878, 
inder  an  appropriation  of  $25,000,  made  June  14, 1878,  the  channel  was 
Iredged  to  length  and  depth  as  proposed,  with  width  of  300  feet. 

In  a  letter,  February  4,  1879,  transmitting  map  of  harbor  cxamina- 
ion  made  in  December,  1878  (letter  printed  in  Annual  Report  of  the 
Uhief  of  Engineers  for  1879,  Part  I,  page  336),  Colonel  Barlow  recom- 
mends deepening  the  channel  above  Long  Wharf  and  widening  that 
below,  to  secure  400  feet  width  with  16  feet  depth  from  the  Steam-boat 
Wharf  down  to  Fort  Halej  also  dredging  a  channel  500  feet  wide  and 
16  feet  deep  through  Fort  Hale  Bar ;  the  work  above  Fort  Hale  was 
estimated  to  cost  $65,000,  that  below  $35,000.  The  proposed  depth  and 
slightly  greater  width  above  Fort  Hale  were  obtained  by  October,  1881, 
under  three  successive  appropriations  of  $15,000  each,  in  1879, 1880,  and 
1881 ;  nothing  had  been  done  on  the  Fort  Halo  Bar. 

In  the  Annual  Report  for  1879,  a  dike  at  Sandy  Point  (opposite  Fort 
Flale)  was  suggested  as  a  means  of  increasing  the  depth  on  Fort  Hale 
Uar,  but  on  account  of  its  expensiveness  was  not  recommended  to  bo 
undertaken  until  dredging  had  been  tried  again. 

In  the  Annual  Report  for  18S0  (Part  I,  page  445),  Colonel  Barlow 
renews  his  recommendation  for  dredging  a  channel  through  Fort  Hale 
Bar  500  feet  wide  and  16  feet  deep. 

IU  the  Annual  Report  for  mi  (Part  I,  page  592),  after  current  ob- 
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serrations  and  borings  had  been  made,  a  dike  from  Sandy  Point  l< 
recommended,  the  leugth  to  be  determined  experimentally  asconstn* 
tion  progresses,  but  to  be  at  least  4,400  feet,  which  length  was  estimated 
to  cost  $60,000. 

Under  appropriation  of  $30,000,  made  August  2, 1882,  a  plau  for  tic? 
dike  was  submitted  and  referred  to  the  Board  of  Engineers,  by  wbo« 
it  was  slightly  modified  and  approved  October  2,  1882.  The  project  *> 
approved  consisted  of  a  dike  connected  with  Sandy  Point  by  a  sho^ 
arm  about  2,160  feet  long,  and  extending  southward  as  a  channel  ar. 
about  3,200  feet,  thechauuel-arni  and  part  of  the  shore-arm  to  be  built  < 
creosoted  piling  in  double  rows  tilled  in  with  stone.  In  1883,  the  I 
tion  of  the  shore-arm  was  modified,  upon  the  request  of  ovster-growei? 
in  the  vicinity,  and  in  1886  the  method  of  construction  was  modioli  : 
order  to  use  riprap  instead  of  creosoted  piling,  the  latter  being  fousd 
more  expensive  both  to  construct  and  to  keep  in  repair. 

The  appropriations  of  1882  and  1886  were  expended  upon  the  ilike. 
building  rather  more  than  one-half  of  the  work.  The  appropriation* 
1884  was  expended  in  dredging  under  a  special  project  for  widening  ttt 
channel  above  Long  Wharf  with  depths  of  8  and  12  feet,  and  for  m 
moving  part  of  the  piers  and  abutments  of  Tomlinson's  Bridge,  jfts 
above  the  steam-boat  wharf,  which  bridge  was  at  that  time  being  re- 
built. 

The  present  project  for  making  a  16-foot  channel  across  Fort  Hale 
Bar  includes  the  completion  of  the  dike  at  an  estimated  cost  of  $4tUM 
and  dredging  a  channel  16  feet  deep  through  the  bar,  which,  for  400  fee; 
width,  is  estimated  to  cost  $47,000;  total  cost,  $93,000  (see  revised  » 
timates,  Annual  Report  of  the  Chief  of  Engineers  for  1887,  Part  I,  pa?* 
509  and  600.) 

OPERATIONS  DURING  THE  FISCAL  YEAR  ENDING  JUNE  30,  18SS. 

The  contract  for  extending  the  dike  from  Sandy  Poiut,  which  in  June. 
1887,  was  awarded  to  Owen  J.  Conley,  of  Guilford,  Couu.,  was  execotrJ 
under  date  of  July  1,  1887.   The  contract  provided  for  building  aboc 
450  linear  feet  of  dike  extension,  nsing  riprap,  to  be  furnished  and 
livered  in  place  at  a  cost  of  $1.03  per  gross  tou.    Work  under  this  cuc- 
tract  was  begun  August  27,  1887,  and  the  contract,  being  twice  rf 
tended,  was  completed  January  28, 1888.  The  total  amount  of  stone 
livered  in  the  dike  was  4,951  tons,  and  the  length  of  work  built 
570  feet 

PRESENT  CONDITION  OF  IMPROVEMENT. 

The  available  depth  over  Fort  Hale  Bar  is  about  13  feet  at  mean  lo* 
water.  Above  this  bar  there  is  a  16-foot  chauuel  up  to  Tomlinson* 
Bridge,  at  the  head  of  the  harbor,  with  from  400  to  600  feet  width.  «Jb& 
below  the  Sewer  Dock,  on  the  west  side  of  the  channel,  is  au  anchora^ 
basin  of  abont  2  acres  area  and  8  feet  depth,  and  on  the  east  side  of  tl* 
channel  above  Long  Wharf  an  additional  width  of  about  100  feet  hi* 
been  dredged  12  feet  deep  or  over. 

Of  the  Sandy  Point  Dike,  the  shore  arm,  2,140  feet  long  aud  1,39 
feet  of  the  channel-arm  (including  an  ice-breaker  20  feet  long)  has  be« 
built;  1,294  feet  of  the  iuner  end  of  the  shore-arm  are  of  riprap;  tlx 
outer  part  of  the  shore-arm,  846  feet  loug  and  254  feet  at  the  north  end 
of  the  channel-arm,  is  built  of  two  rows  of  creosoted  piling,  8  feet  ap»1 
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roiM  out  to  out,  and  filled  in  with  stone;  1,085  feet  of  the  chanuel-arm 
outh  of  tbe  pile-work  are  built  of  riprap,  of  which  the  north  273  feet 
re  ou  a  log  foundation ;  the  ice-breaker  at  the  north  end  of  the  chaunel- 
rm  is  also  of  heavy  riprap  on  log  foundation. 


PROPOSED  OPERATIONS. 

With  future  appropriations  the  dike  will  be  completed  and  the  chan- 
lei  dredged  through  Fort  Hale  Bar.  The  estimated  cost  of  this  is 
$1)3,000,  to  which  should  be  added  an  estimate  of  $5,000  annually  re- 
liiired  for  maintenance  of  channels  and  for  repair  of  dike. 

Appropriations  for  the  improvement  of  New  Haven  Harbor  have  been 
uade  as  follows,  viz : 


Date. 


vug. 
uly 

rune 
»Iar. 
•I;ir. 
rune 
>litr. 
lime 
Mar. 

ruiv 


30,  18*2 

11,  1870 
3,  1871 

10,  1872 
3, 1873 
3, 1875 

18, 1878 
3, 1879 

14.  1880 
3.  18X1 
2. 1882 
5,1884 
5,1880 


.Application. 

 _  ..  .  .  

Removal  of  Middlo  Rock,  not  expended  until  1867  

Removal  of  rocks  

Dredging  (13  feet)  abovo  Fort  Ualo  

Dredging  (16  feet)  Fort  Halo  Bar;  removal  of  rooka  

Dnslging  (16  feet)  Fort  Halo  Bar   

Dredging  (13  feet)  above  Long  Wharf  

Dredging  (16  feet)  Long  Wharf  to  Fort  Halo  

Dredging  (lli  fevt)  abovo  Long  Wharf  

 do    

Dredging  (16  feet)  Long  Wharf  to  Fort  Hale  , 

Sandv  Point  Diko  

Dredging  (18.  12.  and  8  feet)  above  Long  Wharf  

Sandy  Point  Dike  

Total  ,  


Amount. 


$6,000 

15.000 
40,000 
35.000 
2.->,000 
10,000 
25.000 
15,000 
15.000 
15,000 
30. 000 
10.000 
20,000 


Now  Ha veu,  tho  port  of  entry  fortbo  collection  district  of  Now  Haven,  is  situated 
at  the  head  of  New  Haven  Harbor,  about  3|  miles  from  Long  Island  Sound.  There  is 
a  light-house  on  Southwest  Ledge,  at  the  mouth  of  the  harbor.  Fort  Hale,  2  miles 
below  tho  city,  commands  the  channel. 

Money  statement, 

July  1,  1887,  amount  available   $7,618.93 

July  1, 1888,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 

outstanding  July  1, 1887   6, 488. 98 


July  1,  1888,  balance  available  

Amount  appropriated  by  act  of  August  11,  1888 


1,329,98 
15,000.00 


Amount  available  for  fiscal  year  ending  June  30,  1889   16, 329. 


Amount  (estimated)  required  for  completion  of  existing  project   78, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1890  78,000.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


Abstract  of  contract  for  improving  New  Haven  Harbor,  Connecticut,  in  force  during  the 

fiscal  year  ending  June  30,  1888. 


Name  and  address  of  con- 
tr&ctor. 

Date. 

Subject. 

Price 

Owen  J.  Conley,  G  nflford, 
Coon. 

July  1,  1887 

Delivery  of  riprap  and 
extension  of  dike. 

11.03 

Contract  completed  Jan- 
nary  28,  1888. 
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COMMERCIAL  STATISTICS  FOK  THE  CALENDAR  YEAR  1886. 

FOREIGN  COMMERCE. 

Value  of  imports   $5e*0,  OW.  K 

Valne  o£  exports  $1, 349, 656.06 

Revenue  receipts   $2i>7, 511-  'A 

Vessels  entered  from  foreign  porta  

Vessels  cleared  for  foreign  ports   3 

DOMESTIC  COMMERCE. 


• 

Ton«. 

1,553,700 
548,000 

•81.  7Sr.,» 

VESSELS  ARRIVING  AND  DEPARTING. 

[Draught,  8  to  20  feet ;  tonnage,  100  to  1, 400  ton*.  ^  ^ 

Steamers   6,9» 

Sail- vessels   9,Cn»C 

Barges   6,6* 

Total  


D  6. 

CONSTRUCTION  OF  BREAKWATER  AT  NEW  HAVEN,  CONNECTICUT. 

New  Haven  Harbor  is  the  only  accessible -natural  harbor  of  any  ooa 
siderable  area  and  depth  in  Long  Island  Sound  between  New  London 
Harbor,  45  miles  east,  and  Huntington  Bay,  32  miles  southwest.  At 
this  point  Long  Island  Sound  is  at  its  widest,  and  the  broad,  open 
mouth  of  the  harbor  left  the  anchorage  ground  exposed  to  storms  from 
a  southerly  quarter,  so  that  vessels  driven  in  by  stress  of  weather  were 
frequently  obliged  to  cross  Fort  Hale  Bar,  going  from  2  to  4  miles  op 
the  harbor,  and  to  anchor  in  the  dredged  channel  in  order  to  reach  se- 
cure shelter. 

PROJECT. 

December  15,  1874,  the  harbor  commissioners  of  New  Haven  ad 
dressed  a  memorial  to  the  members  of  Congress  from  Connecticut  ask 
ing  that  measures  be  taken  "to  procure  appropriations  by  Congress  for 
deepening  the  main  ship-channel  of  the  harbor  to  20  feet,  and  for  con- 
structing a  breakwater  from  the  light-house  "  (then  on  Five-Mile  Point 
"to  Southwest  Ledge."  The  memorial,  printed  in  House  Ex.  Doc  No! 
162,  Forty-third  Congress,  second  session,  stated  that  the  breakwater 
contemplated  would  add  greatly  to  the  value  of  the  harbor  as  a  harbor 
of  refuge. 

January  21,  1875,  a  resolution  was  passed  by  the  House  of  Bepresen 
tatives  asking  "for  a  report  from  surveys  already  made,  in  regard  to 
the  expediency  of  widening  and  deepening  the  main  channel  of  New 
Haven  Harbor,  Connecticut,  to  a  depth  not  exceeding  30  fee$  j  and  also 
the  expediency  and  estimate  of  expense  of  a  breakwater  between  the 
eastern  shore  of  the  entrance  of  said  harbor  and  Southwest  j^4ge, 
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;alled,  or  such  part  of  said  distauce  as  may  be  found  most  expedient  or 
lecessary  for  the  protection  of  said  harbor.7'  In  reply  to  this  resolution 
-  report  was  made  by  Col.  J.  W.  Barlow,  Corps  of  Engineers,  dated 
January  27,  1875,  printed  in  House  Ex.  Doc.  above  mentioned  and  also 
n  the  Annual  Report  of  the  Chief  of  Engineers  for  1875,  Part  II,  p^ge 
551,  suggesting  three  locations  for  a  breakwater,  viz : 

1.  That  indicated  in  the  resolution  and  terminating  at  Southwest 
Ledge. 

2.  A  line  running  nearly  east  and  west,  its  middle  point  resting  upon 
Adam's  Fall  Itoek,  about  one-half  mile  north  of  Southwest  Ledge. 

3.  A  line  400  yards  further  north,  running  nearly  west  from  Five 
Mile  Point. 

Estimates  of  cost  ranging  from  $248,000  to  $405..°,:»0  were  submitted, 
md  with  the  report  were  also  presented  letters  and  commercial  statis- 
ts bearing  upon  the  subject.  The  question  of  a  westerly  breakwater 
loes  not  appear  to  have  been  considered  at  that  time. 

This  report  is  referred  to  by  Colonel  Barlow  in  the  succeeding  Annual 
Ueports  for  1870,  1877,  and  1878,  and  in  the  latter  year  additional  stat- 
istics were' submitted,  but  no  action  was  taken  until  1870,  when  au 
ippropriation  of  $30,000  was  made  ufor  the  construction  of  breakwater 
it  New  Haven,  Conn."  In  August  of  the  same  year  an  examination 
jf  part  of  the  mouth  of  the  harbor  was  made,  and  a  map  transmitted 
:o  the  Chief  of  Engineers  with  several  projects  for  breakwaters,  which 
K*ere  referred  to  the  Board  of  Engineers  for  report.  The  report  of 
he  Board,  dated  November  24,  1870,  and  printed  in  the  Annual  Re- 
E>ort  of  the  Chief  of  Engineers  for  1880,  Part  I,  pages  449-4o2,  recom- 
neuded  a  breakwater  from  Southwest  Ledge  to  Qui  pes  Ledge  as  con- 
templated in  the  resolution  of  the  Ilouse  of  Representatives  of  January 
21,  1875,  but  as  the  anchorage  ground  would  still  be  exposed  to  south- 
westerly gales,  the  Board  stated  as  its  opinion  that  a  breakwater  ex- 
lending  northwest  from  Luddington  Rock  would  be  necessary.  Their 
;>lan  provided  for  two  riprap  breakwaters,  12  feet  wide  on  top,  rising  0 
feet  above  high  water,  with  exterior  slopes  of  one-third  and  interior 
dopes  of  two  thirds  with  estimates  as  follows: 


ESTIMATE  Foil  BKKAK WATER  FROM  LIGHT-HOUSE  l.KDC.K  TO  QCIXES  LEDGE. 


Length  of  construction  yards..  1,100 

Average  height  of  work  fee?   38 

Average  crone- sect  ion  yards..  299 

I'oNt  per  cubic  yard   $2.  00 

t2>-.  9O0  cubic  yards,  at  $2   $67>7,  BOO 


ESTIMATE  FOU  BREAKWATER  IN  THE  VICINITY  OF  LUDDINGTON  ROCK. 


Length  yards   '1,400 

Average  height  :  feet   2S 

Crow- sect  ion  square  yards..  232ty 

t2»>,667  cubic  yards,  at  $2   **m3,334 

This  plan  locates  the  easterly  breakwater  so  as  to  lie  between  Light- 
house Ledge  (or  Southwest  Ledge)  and  Qnixes  Ledge,  and  the  westerly 
one  to  extend  in  a  northwest  and  southeast  direction  overlying  Ludding- 
ton Rock.  This  report  was  transmitted  to  the  Secretary  of  War  by  the 
Chief  of  Engineers,  with  suggestion  that  the  appropriation  ($30,000)  be 
applied  toward  the  construction  of  the  easterly  breakwater,  and  was 
approved  by  him  Jauuary  31,  18S0.  Before  work  had  been  begun  the 
details  of  cross-section  were  modified  with  approval  of  the  Chief  of  Kn 
^ineers,  so  that  the  exterior  slope  should  be  J  and  the  interior  -v. 
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The  first  load  of  stone  was  delivered  April  22,  1880,  beginning  ti* 
east  breakwater  at  tbe  end  resting  upou  Southwest  Lodge;  under  sub- 
sequent appropriations  it  has  been  extended  northeasterly,  and  up  » 
July  1,  1837,2,412  lineal  feet  of  this  breakwater  has  been  built. u>iu" 
212,541  tons  of  granite. 

OPERATION'S  DURING  THE  FISCAL  YEAR  ENDING  JUNE  30,  186> 

The  eoutract  dated  October  22,  1880,  with  T.  J.  Allen,  of  New  Yori 
City,  for  delivering  about  57,000  tons  of  grauite  in  the  breakwater* 
the  rate  of  $1.12  per  ton,  which  was  inprogress  at  the  beginning  oft* 
fiscal  year,  was  extended  to  December  31,  1887,  under  which  extent: 
it  was  completed,  55,822  tons  of  granite  having  been  delivered  and  to 
lineal  feet  of  the  breakwater  built  under  tbe  contract.  Of  The- 
amounts  33,179  tons  of  stone  were  delivered  and  391  lineal  feet  i 
breakwater  constructed  since  July  1, 18S7. 

Under  the  unexpended  balance  of  the  last  appropriation,  propose 
for  further  extension  of  the  east  breakwater  were  received  April  tl 
1888,  and  a  contract  dated  May  11,  1888,  was  entered  into  with  Job: 
Beattie,  of  Leete's  Island,  Connecticut,  for  delivering  about  6,000  too* 
of  granite.  Work  under  this  contract  began  May  22,  and  is  now  a 
progress,  the  contract  expiring  September  28,  1888;  up  to  Jnut  h 
1888, 1,251  tons  of  granite  were  delivered  and  15  lineal  feet  of  the  break 
water  built. 

During  the  past  fiscal  year  the  total  amouut  of  stone  received  > 
34,430  tous,  and  the  total  length  of  breakwater  built  is  400  feet. 


PRESENT  CONDITION  OF  WORK. 


The  east  breakwater  is  now  2,818  feet  long,  being  nearly  seveu  eights- 
of  its  projected  length  of  3,300  feet.  It  contaius  240,971  tons  of  stole, 
and  has  cost  (supervision,  etc.,  included)  about  $100  per  linear  foet- 
The  part  first  built  has  settled  somewhat  and  needs  repairing. 


PROPOSED  OPERATIONS. 


With  future  appropriations  it  is  proposed,  first,  to  complete  tbe  e*< 
breakwater,,  and  then  to  build  the  west  one.  About  $40,000  will  ben- 
quired  to  finish  the  east  breakwater.  Should  sufficient  appropriate 
be  made  work  on  both  could  be  prosecuted  at  the  same  time. 

In  its  report  of  November  24,  1879,  the  Board  of  Eugineers  states-* 
its  opinion  "  that  after  the  completion  of  a  certain  portion  of  theeav 
erly  breakwater  the  westerly  one  should  be  promptly  commence*!. 
Appropriations  have  not  heretofore  been  sufficiently  large  to  just:!'-' 
workiug  in  both  places,  but  the  easterly  breakwater  will  soon  be  com 
-*>ied.  when  work  upon  the  westerly  one  will  be  begun.    The  quests 
yiv  >  as  to  its  location.    In  refereuce  to  this  the  Board  says:  •*  If  it  ^ 
■r  -  jl  a  northwest  and  southeast  direction  it  would  cover  not  only* 
t:er  anchorage,  but  to  some  extent  the  harbor  above."  Astfr 
(y  -ne  westerly  breakwater  was  to  protect  the  anchorage  ft* 
riy  gales  and  the  length  was  fixed  at  4,200  feet,  it  is  evfcW 
lid^ave  a  northwesterly  direction  from  Luddingtou  Rock:* 
that  leugth  in  a  southwesterly  direction  would  afford  k 
watheasterly  gales. 
-  r«wnmssioners  of  New  Haveu  have  expressed  a  desire  that 
westerly  breakwater  be  changed  so  as  to  extend  id 
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southwesterly  direction  from  Luddingtoo  Bock,  aud  tbat  its  length 
3  increased,  on  the  ground  that  the  harbor  of  refuge  under  the  present 
reject  is  not  of  sufficient  capacity.  A  supplementary  report  will  be 
lbmitted  as  to  the  necessity  of  thus  increasing  the  capacity  of  the 
arbor. 

During  the  ensuing  year  $500,000  could  be  profitably  expended  in 
>mpleting  the  easterly  breakwater  and  in  beginning  the  westerly  one, 
hether  the  location  and  length  of  the  latter  be  modified  or  not. 

Appropriations  for  the  New  Haven  Breakwater  have  been  made  as 
)llows,  viz: 


Application. 


Amount. 


ar.  3,1879 
me  14.  1*80 
ar.  3,  1881 
ng.  2,  lhS2 
alv  5, 18*4 
ug.  5.188C 


East  b: 

......do  ............................... 

 do  

 do  

 do  

East  breakwater  (partially  expended) . 


Total 


•30,000 
30, 000 
60.  000 
60.  000 
40,  000 
75,000 


295.  000 


New  Haven,  the  port  of  entry  for  the  collection  district  of  New  Haven,  is  situated 
t  the  head  of  New  Haven  Harbor,  abont  4  miles  north  of  the  breakwater.   There  la 
light-house  on  Southwest  Ledge,  at  the  west  terminus  of  the  east  breakwater.  Fort 
"e,  2  miles  north  of  the  breakwater,  commands  the  channel. 


Money  statement. 

uly  1,  18*7,  amount  available   $47,077.49 

uly  1,  1888,  amount  expended  during  fiscal  year,  excusive  of 

liabilities  outstanding  July  1, 1887  $39,786. 2-< 

uly  1,  1888,  outstanding  liabilities   1,688.8:» 

ulv  1,  18«8,  amount  covered  bv  existing  contracts   6,411. 15 

  47,886.28 

ulv  1,  1688,  balance  available   91.21 

imouut  appropriated  by  act  of  August  11,  188*   75, 000. 0U 

imount  available  for  fiscal  year  ending  June  30,  1889    75, 091. 21 

( Amount  (estimated)  required  for  completion  of  existing  project  941,  134.  00 

J  Amountthatcan  be  profitably  expended  in  fiscal  yearending  June30, 1890  500. 000. 00 
|  Submitted  in  compkance  with  requirements  of  sections  2  of  river  and 
I    harbor  acts  ot  1866  and  1867. 


Abstract  of  bids  for  extending  the  breakwater  at  Xew  JJaven,  Conn.,  opened  at  Engineer 
Office,  U.  S.  Army,  New  York  City,  April  21,  1888. 


Name  and  address  of  bidders. 


'1  ,  John  Beartie,  Leete's  Inland,  Conn.. 

'-  I  Chaa.  H.  Edwards,  Quiucy,  Maxs  

t3    S.  &.  E.  S.  ikddeu,  Rocky  Hill.  Conn  . 

4    A.  M.  Newton,  Xew  York  City  


Rate 
per  gross 
ton. 

Total 

for  6,500  Remark*, 
ton*. 

$1.35 

$8, 775 

Granite. 

1.59 

10, 339 

1. 16  | 

7.540 

Sandstone  from  Portland.  Couu. 

1.60 

10,  400 

*  Entered  into  contract  May  11,  1888  ;  in  pro 
» Lowest  bid  rejected,  with  approval  of  the  isecretarv  of  War,  May  2.  1833  |  granite  being  a  better 
auterial  for  tbo  work,  and  worth  the  difference  in  price. 
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J*«*r«< of  contract*  for  (jttirJing  XCK  Uartn  Breakwater,  in  force  during  iht  *V*l » 

tmdimg  June  30,  it88. 

i 

Narce  and  addrt-»s  of        Tk.:  »  Price 

per  ton 

I  


Date.  Subject. 


T  P.  Allen.  New  York    Oct.  L"2,  IMiverine  riprap  and  ex- 

Citv.  tending  breakwater. 

JVLl  Beattie,  Leete  '•  ,  If  ST  11, 2688   do  

I*Unu,  Cull. 


$1.12    Contract  romplet*}  I- 
cember  31,  ii*T. 
1. 55    In  progre&a. 


COMMERCIAL  STATISTICS  FOR  TI1K  CALENDAR  YEAR  1?SC. 

fV«e?«  pacing  y etc  flaxen  Lrcakicater. 

_  _  ■ 

Vmsel*.  No. 


M.c-of  war   28  |  Schoonr rs  and  elocpa   1\2* 

S;eatr  slaps   1.910  1  Barge*  In  tow   U,€9 

St.  met!,  of  ail  kinds   15,  '_*76   

Sinp*.  Iwrks,  and  brign   41J  Total   E  +- 


These  figures  arc  not  complete,  as  many  vessels  would  pass  unobserved  in  nigbt  : 
in  thick  weather. 

The  value  of  the  cargoes  of  those  vessels  can  not  he  ascertained  ;  it  is  undoubted!] 
very  great. 


D7. 

IMPROVEMENT  OF  MILFORD  HARBOR,  CONNECTICUT. 

This  harbor  is  on  the  north  shore  of  Long  Island  Sound,  about) 
miles  southwest  of  New  Haven,  Couu.  1 1  consists  of  a  broad,  open  bp 
from  the  head  of  which  the  Wepauwog  River,  a  small  tidal  stream,  e* 
tends  three-quarters  of  a  mile  north  to  the  Milford  wharves,  and  i> 
Indian  River,  another  small  inlet,  extends  northeasterly.  The  moutb  rf 
the  latter  stream  is  partly  closed  by  a  dam,  formerly  used  to  cwfl 
power  for  a  tide-mill. 

The  original  depth  on  the  bar  just  outside  the  mouth  of  the  river- 
was  less  than  2  feet  at  mean  low  water,  and  in  some  places  betwe* 
there  and  the  upper  wharves  low  tide  left  the  channel  nearly  bare. 

The  mean  rise  of  tide  is  G.2  feet. 

PROJECTS  FOR  IMPROVEMENT. 


A  survey  of  breakwater  at  Milford,  Conn.,  was  ordered  by  Congre* 
in  the  river  and  harbor  act  of  1S72.  There  being  no  breakwater,  a  sur- 
vey of  the  harbor  for  a  breakwater  was  made,  and  in  his  report  datei 
December  24,  1874  (printed  as  part  of  Ex.  Doc.  Xo.  107,  Forty-secod 
Congress,  third  session,  and  also  on  page  1041  of  the  Annual  Reporf 
of  the  Chief  of  Engineers  for  1873),  General  Warren,  U.  S.  Engine 
submitted  the  following  plan  of  improvement : 

1.  A  riprap  breakwater  from  Welch's  Point,  ou  the  east  side  of  the  mouth  of 

the  harbor  $67,l,f 

2.  Protecting  the  bluffs  ou  the  east  shore  from  erosion  by  means  of  small 

stone  jetties   5,5$ 

'3.  Dredging  4  feet  deep  and  100  feet  wide  across  the  bar  at  the  mouth  of  the 

river   6,250 
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.  A  jetty  on  the  cant  side  of  the  channel,  to  prevent  the  dredged  area  from 

filling  and  to  confine  the  action  of  the  tide   $5, 00€ 

Superintendence   1,250 

Total   85,00<] 

In  1874  $5,000  was  appropriated  for  this  harbor,  and  work  under  the 
ibove  project  was  begun,  building  the  small  jetties  to  protect  the  east 
ihore.  Twelve  such  jetties  were  built,  100  to  130  feet  long,  and  rising  to 
>  feet  above  mean  low-water  level.  The  appropriation  of  1 875  ($1 3,000) 
vas  applied  to  repair  of  these  jetties,  to  construction  of  a  jetty  from 
he  east  shore,  at  the  mouth  of  Indian  River  (Long  Jetty),  and  to 
lredging  across  the  bar. 

In  the  annual  report  for  1870  (see  Annual  Report  of  the  Chief  of  En- 
gineers for  187G,  Parti,  page  225)  Colonel  Barlow,  U.  S.  Engineers,  rec- 
>mmended  that  the  dredged  channel  be  carried  up  to  the  Town  Wharf, 
ibout  half  a  mile  farther  up,  at  an  additional  estimated  cost  of  $9,000. 
riiis  recommendation  was  renewed  in  1877,  and  was  included  in  the  pro- 
ect  for  expenditure  of  the  appropriation  of  $10,000  made  in  1878;  in  that 
ind  the  following  year  the  4-foot  channel  across  the  bar  was  completed 
:o  100  feet  width  as  originally  projected,  and  was  extended  to  Town 
Wharf  with  width  from  60  to  75  feet,  and  Long  Jecty*  was  repaired  ;  also 
mder  the  same  appropriation,  in  1879  and  1880,  an  additional  jetty, 
mtliorized  by  Department  letter  of  October  10,  1879,  was  built  on  the 
if  est  side  of  the  channel  extending  southward  from  Burns's  Point.  This 
appropriation  completed  the  original  project  except  the  breakwater; 
sufficient  money  for  beginning  that  had  not  been  appropriated. 

June  14,  1880,  $5,000  was  appropriated,  and  in  accordance  with  a  pro- 
ject for  its  expenditure  submitted  ami  approved,  the  4-foot  harbor  chan- 
nel was  extended  from  Town  Wharf  to  the  Straw  Works  Wharf,  at  the 
upper  end  of  theharbor,withawidthof  40feet.  This  was  completed  before 
the  appropriation  wasexhaustcdand,"at  theearnestsolicitatiou  of  those 
most  interested  in  the  worksof  improvementthere,an  experimental  chan- 
nel 25  feet  wide  and  8  feet  deep  was  cut  through  the  bar  at  the  entrance, 
lying  within  ami  on  the  west  side  of  the  4  foot  channel  already  made. 
Ibis  is  now  of  great  use  to  the  steam-vessels  employed  in  the  tish-oil 
works  at  that  place,  and  it  is  claimed  that  the  increase  of  shipping  in  the 
liarbor,  particularly  in  the  oyster  business,  for  which  those  waters  seem 
very  well  adapted,  will  soon  require  an  8-foot  channel  of  fully  100  feet 
width.  Such  a  channel  would  involve  the  removal  of  about  45,000  cubic 
yards  more  of  material,  principally  sand  and  gravel,  which,  at  ruling 
prices,  uould  cost,  including  superintendence  and  incidental  expenses, 
about  $11,000."  (Extract  from  Colonel  Barlow's  annual  report  of  1881. 
See  Annual  Report  of  the  Chief  of  Engineers  for  1881,  Part  1,  pages 
198  and  599.) 

Under  the  appropriation  of  $5,000  made  August  2,  1882,  the  project 
above  suggested  was  adopted  and  the  8-foot  channel  was  widened  to  G5 
feet  from  the  bay  up  to  Menvin's  Wharf,  with  100  feet  width  around 
the  bend  at  Burns  s  Point.    No  appropriation  has  since  been  made. 

By  act  of  Congress  approved  March  3,  1871,  a  survey  for  a  break- 
water  and  harbor  of  refuge  at  Mil  ford  liarbor  was  authorized.    The  • 
survey  was  made,  and  a  report  with  estimates  was  submitted  January 
20,  1882.    This  report  is  printed  in  the  Annual  Report  of  the  Chief  of 
Engineers  for  1882,  Part  I,  page  032. 

OPERATIONS  DURING  THE  FISCAL  YEAR  ENDING  .TI  NE  M0,  1888. 

The  available  funds  were  not  sufficient  to  continue  the  improve 
ment. 
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PRESENT  CONDITION  OF  IMPROVEMENT. 

The  channel,  dredged  4  feet  deep,  with  width  of  CO  feet  for  about  tw<> 
thirds  the  distance  from  the  mouth  of  the  river  to  the  Straw  Works  VVhari 
and  width  of  40  feet  the  rest  of  the  distance,  is  understood  to  be i: 
good  condition,  having  tilled  but  little.  The  channel  across  the  bar.* 
feet  deep  and  65  feet  wide,  has  shoaled  in  places,  especially  near  ttt 
outer  end,  so  that  the  available  depth  at  low  water  is  now  less  than  * 
feet. 

Long  Jetty,  on  the  east  bank  of  the  mouth  of  Indian  River,  need* 
considerable  repair;  the  other  jetties  slight  repairs. 

PROPOSED  OPERATIONS. 

Future  appropriations  should  be  applied  to  repairing  the  jetties  and 
to  completing  the  8-foot  channel  through  the  bar  to  100  feet  width: 
$6,000,  the  remainder  of  the  estimate,  could  be  profitably  expended  dor 
ing  the  next  fiscal  year  to  complete  the  project. 

Appropriations  for  improving  Milford  Harbor  have  been  made  if 
follows,  viz: 


Date.  Appropriation.  Aa<*:~ 


Jnno  10,1872  Survey   «  I 

June  23,  1874  Jetties  on  east  shore    S,^ 

Mar.   3, 1875  j  Long  Jetty  ami  iltx-«lj»in^  at  mouth  of  river   ....  tl* 

June  18,  1878  Draltfiui;  to  'lown  Wharf    j 

June  14,  1i»hj  Dredginc  aliove  Town  Wharf  anil  (8  feet)  below  Merwin'a  Wharf,  on  bar... 

Mar.   3,1881  Survev  for  breakwater  

Au?.   2.18*2  l>re«lj;in>c  <8  feet)  on  bar    

Tot*]   "  as 


Milford  Harbor  is  in  the  collection  district  of  New  Haven  ;  it  in  abont  9  mile**  * 
from  Fort  Hale,  New  Haven  Harbor.  The  nearest  light-bouse  is  on  Stratford  P«r*, 
4  miles  to  the  westward. 

Money  statement. 

.Inly  1, 1--7,  amount  available   $241  * 

July  1, balauce  available   *24!  J- 

Amount  appropriated  by  act  of  August  11,  Ittfe   5,00i.  • 


Amount  available  for  fiscal  year  ending  June  :>0,  V-^'J   5/241.  • 

f  Amount  (estimated)  required  for  completion  of  existing  project   l.OO  ' 

J  Amount  that  can  bo  profitably  expended  in  fiscal  year  ending  Jnne  30,18110  ' 
]  Submitted  in  compliance  with  requirements  of  sections 'i  of  river  and 
I     harbor  acts  of  lt#G  and  1-67. 

COMMERCIAL  STATISTICS. 

No  recent  statement  of  commerce  has  b*en  received;  the  present  amount  i  s  p.*1*" 
ably  not  very  different  from  that  of  1-^4,  when  the  following  figures  were  subniitu-l 

ARRIVALS  AND  DKPAUTUltES  OK  VBS8BM. 


Vessels.  Xvmbrr. 


Steamers   ^? 

Sail-ve«seU   I  318  12 


Total   ...  878  -* 
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Tlie  chief  articles  of  commerce  are  : 


Coal  tons..  10,000 

Building  materials  do...  i>,50d 

Oysters  value..  $7*, 750 

Fish-oil  and  fertilizers  not  kuown. 


The  value  of  the  oyster  business  is  supposed  to  have  increased  somewhat,  and  that 
of  the  fish-oil  and  fertilizer  factories  to  have  diminished  since  ISS4. 


D  8. 

IMPROVEMENT  OF  THE  HOUSATONIC  RIVER,  CONNECTICUT. 

The  Housatonic  is  a  long,  shallow  river,  running  southward  through 
Massachusetts  and  Connecticut  and  emptying  into  Long  Island  Sound 
just  east  of  Stratford  Point,  about  15  miles  southwest  from  ]Sew  Haven. 
At  Derby,  13  miles  above  its  mouth,  it  receives  the  discharge  of  the 
Xaugatuck,  a  small  rapid  river.  This  point,  which  has  been  regarded 
as  the  head  of  navigation,  is  nearly  the  bead  of  tide-water ;  about  a 
mile  above  there  is  a  dam  across  the  Housatonic  River,  furnishing  large 
water-power.  For  at  least  5  miles  below  Derby  the  water  is  always 
fresh. 

The  original  depth  on  the  worst  bars  in  the  river  (six  in  number)  was 
from  3.5  to  4.5  feet  at  mean  low  water ;  there  was  also  a  bar  across  the 
river's  month,  with  about  4  feet,  low-water  depth. 

• 

PROJECTS  FOR  IMPROVEMENT. 

In  pursuance  of  a  resolution  of  the  House  of  Representatives,  dated 
December  20, 1869,  authorizing  a  survey  of  the  Housatonic  River  below 
Derby,  which  resolution  was  referred  by  the  Secretary  of  War  to  the 
Chief  of  Engineers  for  report  as  to  M  the  necessity  for  the  survey,"  an 
examination  of  the  river  from  Derby  to  Long  Islaud  Sound  was  made 
by  Col.  D.  C.  Houston,  Corps  of  Engineers,  who  reported  January  8, 
1870,  recommending  a  detailed  survey  of  all  that  part  of  the  river,  at 
an  estimated  cost  of  $5,000.  This  report  was  printed  in  House  Ex. 
Doc.  Xo.  0-\  Forty-first  Congress,  second  session. 

By  act  of  Cougress,  approved  July  11,  1870,  a  survey  of  the  Housa- 
tonic River  below  Derby,  Conn.,  was  directed,  and  an  allotment  of  $2,700 
was  made  for  a  survey  ^sufficient  to  determine  the  promiuent  obstruc- 
tions to  navigation."  In  his  report  on  this  survey,  dated  January  23, 
18. 1,  and  printed  in  House  Ex.  Doc.  Xo.  1)5,  Forty- first  Congress,  third 
session,  also  in  the  Annual  Report  of  the  Chief  of  Engineers  for  1871, 
page  781,  General  G.  K.  Warreu,  Corps  of  Engineers,  submits  tbe 
following  estimates  for  making  a  channel  7  feet  deep  at  mean  low  water, 
to  be  200  feet  wide  over  the  bar  at  the  mouth  of  the  river,  and  150  feet 
wide  iu  the  river,  the  cbannel  at  the  river's  mouth  to  be  protected  on 
the  east  side  by  a  breakwater  from  Mil  ford  Beach : 


Jetty  at  Sow  ami  Pigs  Reef   $4,000 

Removing  Drew's  Rock,  3")7  cubic  yards   2, 000 

Dredging  inside  the  bar  at  the  mouth   1H.486 

Dredging  in  the  bar  at  the  mouth   12, 000 

Construction  of  breakwater  at  mouth   :i6e,475 


Total   404,  iMU 


The  breakwater  was  to  be  built  of  riprap  up  to  1J  feet  above  mean 
low  water  and  of  dimension  stone  above;  it  was  to  be  6  feet  wide  on  top, 
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rising  to  11  feet  above  low  water,  anil  was  to  extend  to  the  G-foot  curve, 
an  estimated  length  of  4.1*00  feet. 

March  3,  1871,  the  first  appropriation  for  improvement  of  the  river 
was  made  and  work  in  accordance  with  the  project  was  begun.  Id 
187:1  the  project  was  modified  to  admit  of  a  jetty  connecting  DrewV 
Rock  with  the  west  bank,  instead  of  removal  of  the  rock  ;  this  was  done 
on  the  grouud  of  economy,  and  the  jetty  was  built  in  1872.  The  resnl* 
has  been  to  form  a  bar  below  the  jetty,  which  required  such  Ireqnerr 
dredging  that  it  has  been  found  expedient  to  remove  the  rock,  asoriy 
nally  projected. 

Appropriations  were  not  made  in  sufficient  amount  to  warrant  be 
ginning  the  breakwater  as  originally  designed,  and  in  1870  Colone! 
Barlow  proposed  to  substitute  for  it  a  riprap  jetty  at  an  estimated  cosr 
oi  $1L\000;  in  1882  the  estimate  was  changed  to  $20,250,  the  comeoi 
plated  jetty  being  0,000  feet  long  and  rising  only  to  low-water  level.  8ncL 
a  jetty  could  subsequently  be  built  higher  if  necessary,  and  there  seess 
no  doubt  that  this  would  have  to  be  done  before  any  uselul  effect  coul<i 
be  realized ;  therefore,  in  my  Annual  Report  for  1887  (see  Annual  lie 
port  of  the  Chief  of  Engineers  for  1887,  Part  I,  page  607),  I  presented 
lev  sed  estimates  for  a  breakwater,  modifying  the  originally  proposed 
meiiod  of  construction  to  one  for  using  riprap  only,  experience  a: 
harbors  on  Long  Islaud  Souud  having- shown  this  construction  to  be  as 
durable  as  dimension  stone  work  and  more  economical.  At  the  same 
time  estimates,  based  on  recent  surveys,  were  submitted  for  the  dredg 
ing  necessary  to  make  the  channel  7  feet  deep,  with  width  of  200  feet  a: 
the  mouth  of  the  river  and  100  feet  above ;  the  latter  width  was  adoptee 
in  1883,  because  up  to  that  time  the  origiually  proposed  width  of  150 
feet  had  never  been  obtained. 

Following  are  the  estimates  for  the  breakwater  and  for  dredging,  snb 
in  it  ted  in  1887  : 

For  a  breakwater  r>,7.->0  feet  long,  extending  from  Mil  ford  Beach  3,250  feet 
in  a  course  about  south-southeast :  thence  parallel  with  and  ROOfeet  from 
the  channel,  2,500  feet  furihorto  the  12-foot  curve:  inside  the  bend  to  be 
built  up  10  3  feet  above  meati  low  water,  top  width  6  feet,  side  slopes  1 
on  1  ;  outside  the  bend  to  be  built  up  to  6*  feet  above  high  water,  top 
width  12  feet,  outer  slope  1  on  2,  and  inner  slope  1  on  1   £173, <W 

For  dredging  at  the  month  of  the  river  and  at  six  bars  in  the  river,  146,000 
cubic  yards,  at  1»>  cents,  with  about  15  per  cent,  added  for  contingent 
expenses   27.  '  • 

Total  

To  which  should  be  added  about  $4,000  annually,  required  for  main- 
tenanee  of  the  channels. 

January  -7,  1887,  a  letter  further  explaining  the  reasons  tor  the  ur* 
estimate  for  the  breakwater  was  submitted  to  the  Chief  of  Engineer 
aud  was  subsequently  printed  as  Senate  Ex.  Doc.  No.  103,  Fiftieth  Cod 
gress,  first  session,  a  copy  of  which  paper  is  attached  to  this  report. 

OPERATION'S  DURING  TIIK  FISCAL  YEAR  ENDING  JUNE  o0, 

The  contract  for  removal  of  Drew's  Rock  aud  Jetty,  which  \va>u 
progress  at  the  time  of  the  last  annual  report,  was  extended  to  June 
;u>,  1888,  under  which  extension  it  was  completed  early  in  June.  A 
depth  of  7  feet  at  mean  low  water  was  made  over  the  rock. 

A  series  of  tidal  observations  were  made  in  the  river  in  May  ami 
June,  1888,  to  correct  old  tide-levels  aud  establish  new  ones.  This  was 
especially  important  at  the  mouth  of  the  river,  where  mean  low-wate: 
levels  vary  1J  feet  in  a  distance  of  less  than  2J  miles. 
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PRESENT  CONDITION  OF  IMPROVEMENT. 

The  available  depth  ou  the  several  bars  iu  the  river  is  from  5  to  0  feet 
\t  meau  low  water;  on  the  inner  bar,  at  the  mouth  of  the  river,  the 
present  depth  is  about  the  same. 

Drew's  ltot^k  and  .Jetty  have  been  removed. 

PROPOSED  OPERATIONS, 
i 

With  future  appropriations  it  is  proposed  to  coustruct  the  break- 
water  at  the  mouth  of  the  river  to  widen  and  deepen  the  channel  there, 
ind  to  restore  and  maiutain  a  depth  of  7  feet  at  mean  low  water  on  the 
tare  in  the  river. 

The  estimated  cost  of  this  work  is  $202,000,  to  which  should  bo  added 
ibout  $4,000  annually  required  for  maintenance  of  channels. 

Appropriations  for  the  Uonsatouie  River  have  been  made  as  follows, 
riz  : 


Date.  Application.  Amount 


tf»r.  2,  1867 
<ulv  11,  1870 
kUr.  3,  1M71 
fune  10,  1872 
liar.  3,  1873 
fums  23,  1874 


Examination   Hi 

Survey     2.  700 

Sow-and  Piga  Jettv;  dredging     1>,00J 

Drew '»  Rook  Jetty  ;  dredging   l.\000 

Dredging   lO.iUK) 

 do„  I  10,000 

Har.  3.  1875   do   r..  000 

runelH,  1878   <lo   5  00« 

l»ino  14.  18*0  i  do  i  S.  t0<> 

tfar.  3,  1881   do  i  2.  (too 

o  iaa.,    Kenioving  Drowa  Rock  and  Jettv,  1837  '  2.  too 

 do...  :   2.500 

 do   S.ooi 


ins.  2.  1883 

Fulv    .'».  1*84 

Ivic.  5.  ism 


Total   76,  L-4J 


The  Housatonic  River  is  the  boundary  bet  ween  t  be  collection  districts  of  New  Haveo 
ind  Fairfield.  The  nearest  light-house  is  on  Stratford  Point,  at  t  lie  mouth  of  the  river, 
irjd  the  nearest  work  of  defense  is  Fort  Hale,  New  Haven  Harbor,  about  15  miles  east 

Money  statement. 

fuly  1,  anion ut  available   80,  l*T.">.  :t7 

fuly  1,  1388,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  183?   $82."».  90 

Fuly  1,  1888,  outstanding  liabilities   4,444.00 

  :,269.9G 

fulv  1,  1333,  balance  available   1,705.41 

Amount  appropriated  by  act  of  August  11, 1338   35,  000.  00 

^ui«»iiut  available  for  fiscal  year  ending  Jnuo  30,  1839    3d,  70j.  41 


(  Amount  (estimated)  required  for  completion  of  existing  project   1(57,000.  00 

J* 

{    harbor  acts  of  H66  and  H07. 


A  mount  that  can  be  profitably  expended  in  fiscal  year  eudiug  June  30, 1890  100,000.  00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 


ibtfracl  of  contract  for  removal  of Drew '»  Rock  and  Jetty,  IIon*atonic  Hirer,  Connecticut,  (h 

force  during  the  fiscal  year  ending  June  30,  1333. 


f  Aiue  and  aridrea*  of  con- 
tractor. 

Date. 

Subject. 

Price  1 
for  whole  Remark*, 
work. 

hwclt  II.  Smith,  New 

York  City, 

Oct.  26, 18S0 

Removal  of  Drew's  Rock 
aud  Jetty. 

$4,  4H 

Contract  completed  in 
June,  18^. 

s 
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Commercial  $tatUtic9  for  the  calendar  ytar  of  1886. 


At  Stratford, 
Lear  month. 


At  Derby, 
head  of  navi 


Arrivals  and  departure*  of  v»  .**»•!*   575 

Tori*  of  cargo  received  and  shipped   25, 000 

Value  of  cargo  received  and  shipp«d          .    (450, 000 


460 
44, 301 
$3, 250,600 


*3.6K  « 


SPECIAL   REPORT  OF 


LIEUTENANT-COLONEL  D. 
OF  ENGINEERS. 


C.   HOUSTON,  CORPS 


Engineer  Office,  U.  S.  Army, 

Sew  York,  January  27, 1888 

Sir:  I  would  respectfully  call  your  attention  to  the  estimate  in  titf 
Annual  Report  of  the  Chief  of  Engineers  for  1887,  "for  completion  of 
existing  project,  $25,000,"  Housatonic  River,  Connecticut. 

The  original  project  for  this  improvement  is  based  on  a  survey  made 
in  pursuance  of  the  river  and  harbor  act  of  July  11,  1870.  (Annual 
port  of  the  Chief  of  Engineers  for  1871,  page  781.)    The  estimate  *a* 
as  follows : 

Breakwater  at  month  of  river  $36*. 4* 

Dredging  at  month   It"" 

Dredging  on  bars  above  month   24, A* 

Total   404. 

No  estimate  for  completion  of  project  appears  in  the  annual  report* 
until  1884,  when  an  estimate  of  $30,000  is  given  for  completion.  This  it 
eludes  820,000  for  a  riprap  jetty  6,000  feet  long,  rising  only  to  low  water 
as  a  substitute  for  the  original  plan  of  breakwater.  The  sum  of  $5,0*.' 
having  been  since  appropriated  (1886)  reduces  this  estimate  to  $25,(*»l 
of  which  $20,000  is  for  breakwater  and  $5,000  for  dredging.  As  « 
plained  in  my  annual  report  for  1887,  I  consider  this  project  and  ess 
mate  inadequate,  and  for  this  reason  the  estimate  for  completion  sbootf 
be  increased  before  any  breakwater  is  commenced. 

The  amount  giveu  for  this  purpose  iu  my  annual  report  for  1S87  i 
$202,000,  of  which  $175,000  is  for  a  breakwater  at  the  mouth  of  tfc 
river,  and  $27,000  for  dredging  on  bars  from  the  mouth  up  to  Derby 
I  inclose  an  extract  from  my  annual  report  explaining  this  estimate 

The  reason  why  my  estimate  for  a  breakwater  is  so  much  less  th£ 
the  original  is  due  to  the  method  of  construction.  There  is  a  drawin: 
on  page  782,  Annual  Report  of  the  Chief  of  Engineers  for  1871,  sho« 
ing  the  original  design.  From  experience  at  New  Haven  and  oth<-> 
locations,  1  think  a  riprap  structure  will  answer  the  purpose  at  mn^ 
less  cost.  General  Warren  and  other  officers  in  charge  of  the  work  ha^ 
also  arrived  at  this  conclusion. 

No  dredging  has  been  done  at  the  mouth  of  the  river  except  by  \>l 
vate  parties  with  whom  contracts  have  been  made  to  do  the  work  nmkr 
direction  of  the  officer  in  charge,  the  compensation  being  the  materi* 
excavated,  which  was  valuable  for  oyster  beds.  The  channel  thn* 
deepened  has  tilled,  to  some  extent  with  sand,  so  that  this  arranged 
can  not  be  continued.  The  necessary  depth  on  the  bar  could  be  niair 
tained  by  annual  dredging,  but  the  estimate  now  presented  to  Coujn^* 
provides  ouly  $5,000  for  dredging  in  the  entire  river.    This  would  not 

•  Omitted  lien\ 
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be  sufficient  to  do  the  work  required  above  the  mouth,  which  is  of  the 
first  importance. 

Unless  the  estimate  for  completion  is  increased  the  project  for  a 
breakwater  should  be  abandoned.  This  was  practically  the  case  up  to 
1882,  when  the  estimate  of  $20,000  was  made,  as  the  amounts  appropri- 
ated were  not  sufficient  to  warrant  the  commencement  of  the  breakwater 
in  the  original  estimate. 

Very  respectfully,  your  obedieut  servant, 

D.  .C.  Houston, 
Lieut.  Cot.  of  Engineers. 

'•he  Chief  of  Engineers,  U.  S.  A. 


D  9. 

IMPROVEMENT  OF  BRIDGEPORT  HARBOR,  CONNECTICUT. 

This  harbor  extends  nearly  3  miles  inland  from  the  north  shore  of 
Long  Island  Sound,  its  width  of  about  I  mile  at  the  mouth  decreasing 
to  t*00  feet  between  opposite  wharves  at  its  upper  end.  The  channel, 
even  in  the  widest  part  of  the  harbor,  is  comparatively  narrow. 

Before  the  first  work  by  the  United  States  was  done  at  this  harbor 
the  depth  over  the  bars  was  about  5  feet  at  low  water,  equivalent  to  1H 
feet  at  high  water. 

PROJECTS  FOR  IMPROVEMENT. 

In  1833  a  petition  of  citizens  of  Bridgeport  was  presented  to  Con- 
gress asking  an  appropriation  of  $10,000  to  improve  the  harbor;  this 
was  granted  in  1836,  and  the  agent  in  charge  was  instructed  by  the 
Engineer  Department  to  dredge  a  channel  8  feet  deep,  makiug  it  200 
feet  wide  through  tlie  outer  bar  aud  100  feet  wide  through  the  inner 
bar,  or  as  much  as  the  appropriation  would  admit  of;  the  work  was 
done  by  contract  in  1837 ;  the  rate  was  high  (understood  to  be  72.8  cents 
per  cubic  yard)  and  the  funds  were  exhausted  when  the  channel  through 
the  outer  bar  had  been  made  GO  feet  wide. 

In  1838  Captain  Swift,  U.  S.  Engineers,  reported  that  the  channel 
had  been  sounded  and  was  found  to  be  12  feet  deep,  or  4  feet  deeper 
than  when  left  by  the  dredger. 

Nothing  further  was  done  until  1852,  when  a  second  appropriation 
of  $10,000  was  made;  Captain  Duttou,  U.  S.  Engineers,  found  that  the 
channel  on  the  outer  bar  was  then  0  feet  deep  aud  90  feet  wide,  and  on 
the  inner  bar  but  0  feet  deep,  and  he  submitted  a  project  for  dredgiug 
through  both  bars  to  a  depth  of  8  feet  and  width  of  200  feet,  at  a  total 
estimated  cost  of  $32,000 ;  this  project  was  approved  by  the  Secretary 
of  ^Var  February  f>,  1853,  and  with  the  $10,000  then  available  channels 
8  to  13  feet  deep  were  dredged  100  feet  wide  through  the  inner  bar  and 
GO  feet  wide  through  the  outer  bar. 

By  act  of  Congress  approved  June  23,  I860,  a  survey  of  the  harbor 
was  ordered,  which  was  made  in  that  year.  The  object  of  the  survey 
was  to  ascertain  "  the  present  state  of  the  harbor  and  the  character 
and  extent  of  the  encroachments  upon  it  by  the  action  of  the  tides,"  it 
being  feared  that  Long  Beach  on  the  east  side  of  the  harbor's  mouth  was 
making  northwestward  by  reason  of  sand  drifting  along  the  shore  in 
such  a  way  as  to  contract  and  ultimately  fill  up  the  channel  above  the 
inner  bar.  This  work  was  at  that  time  in  my  charge,  and  in  my  report 
on  the  survey,  dated  January  12,  1807,  I  stated  that  it  had  been  pro- 
posed to  construct  a  breakwater  extending  out  from  Long  Beach  to 
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arrest  tbe  sand,  but  the  danger  feared  did  not  seem  imminent  and  I 
recommended  a  series  of  observations  for  the  pnrpose  of  ascertaining 
tbe  nature  and  amount  of  changes  taking  place. 

In  1867  a  survey  of  the  shore-line  of  Long  Beach  was  made. 

In  1SGS  I  was  directed  by  the  Chief  of  Engineers  to  make  "  such  re 
survey  of  Bridgeport  Harbor  Connecticut,  as  may  be  found  necessary 
to  ascertain  what  changes  have  occurred  since  the  survey  of  1S6G.~  k 
my  report  on  this  survey  I  said  that  the  channel  remained  the  same  and 
that  no  appropriation  was  needed  uutil  ''the  chauuel  is  fouud  to  be  in 
adequate  to  the  necessities  of  commerce,  and  then  dredging  must  be 
resorted  to." 

lu  1570  a  petition  of  citizens  of  Bridgeport  was  presented  to  Cod 
gress  asking  that  an  appropriation  "  be  made  to  remove  said  sand-bar" 
the  outer  bar)  44  and  to  widen  and  deepen  said  channel  and  harbor  io 
order  that  vessels  drawing  12  feet  of  water  maybe  enabled  to  enter 
without  being  grounded  and  without  the  aid  of  lighters,"  and  a  sar 
vey  or  examination  of  the  harbor  was  ordered.  The  work  was  then  in 
charge  of  General  Warren,  U.  S.  Engineers  ;  he  made  an  examination 
of  the  harbor  aud  found  it  unnecessary  to  make  further  surveys.  In 
his  report,  dated  January  12, 1871.  General  Warren  submits  a  project 
tor  dredging  a  channel  100  feet  wide  and  12  feet  deep  at  extreme  lot 
water  (or  14  feet  at  mean  low  water),  and  for  building  a  pier  3,000  fee* 
long  extending  out  from  Long  Beach,  to  be  partly  of  riprap,  partly  o; 
dolphins  ;  the  estimated  cost  of  the  project  was  $124,000.  After  an  ap 
propriatiou  of  $20,000  wa«  made  in  1871,  work  under  this  project  wa> 
begun,  dredging  to  depths  of  12  and  13  feet  at  mean  low  water,  aoC 
substituting  a  riprap  jetty  for  the  riprap  aud  dolphins  ;  the  jetty  wa* 
completed  as  far  as  deemed  necessary  in  1873.  In  1875  the  dimension 
of  the  projected  channel  were  modified,  so  as  to  make  it  12  feet  deep  at 
mean  low  water  and  from  200  to  300  feet  wide ;  this  was  accomplished 
ISA!. 

In  1S7S,  in  compliance  with  the  terms  of  the  appropriation  act  of 
that  year,  a  chaunel  100  feet  wide  and  9  feet  deep  was  dredged  from  tin 
Lower  Bridge  to  the  Horse-railroad  Bridge,  a  distance  of  about  3,(N>> 
feet. 

After  the  appropriation  of  1882,  a  project  for  widening  to  GOO  feel 
the  chauuel  between  the  inner  beacon  and  the  Naugatuck  Kailrua^ 
Wharf  was  adopted,  to  prevent  overcrowding  of  the  main  channel  by 
vessels  entering  to  seek  refuge  during  storms  ;  the  estimated  cost  wa> 
JU»0,000.  This  is  nearly  completed,  a  small  area  near  the  inner  beaco: 
temaining  to  be  dredged. 

OPERATIONS  DURING  the  FISCAL  YEAR  ENDING-  JUNE  3U,  185^5. 

I'mler  the  unexpended  balance  of  the  last  appropriation,  proposal* 
w  ore  received  for  dredging  to  remove  a  shoal  point  on  the  west  .side  o: 
the  channel  near  the  Inner  Beacon,  and  a  contract,  dated  May  10, 1S8-S 
was  entered  into  with  Messrs.  Henry  DuBois  Sons,  of  New  York  City 
to  dredge  about  14,000  cubic  yards  at  the  rate  of  14  cents  per  yani 
Work  under  this  contract  was  beguu  June  19,  and  completed  June  JU. 
14,000  cubic  yards  being  removed  from  the  southeast  part  of  the  shoal 
point,  making  12  feet  depth  at  mean  low  water  when  the  depth  had  beei 
from  5  to  12  feet. 

PRESENT  CONDITION  OF  IMPROVEMENT. 

The  12-foot  channel  is  75  feet  wide  on  the  outer  bar,  but  for  200  fett 
width  there  is  a  depth  of  11  feet  or  over;  theuce  across  the  inuer  bar 
ami  up  to  the  inner  beacon  the  12-foot  channel  is  about  300  feet  wide: 
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thence  up  to  the  Xaugatuck  Railroad  Wharf  it  is  COO  feet  wide;  above 
that  wharf  it  has  shoaled  so  that  the  present  depth  is  from  10  to  11  feet. 

Tbe  breakwater  out  from  Long  Beach  has  settled  since  it  was  built; 
it  still  serves  the  purpose  for  which  it  was  designed  and  no  repairs  are 
now  needed. 

The  project  of  1SSJ  for  making  GOO  feet  width  of  channel  between  the 
Inner  Beacon  and  the  Nan  gat  nk  Railroad  Wharf  was  reported  in  the 
last  annual  report  as  completed.  The  inner  beacon  has  been  rebuilt 
and  its  location  slightly  changed,  which  mades  it  desirable  to  cut  oft'  a 
shoal  point  outside  the  new  position  of  that  beacon ;  this  has  been 
nearly  finished  trader  a  contract  just  completed. 

PROPOSED  OPERATIONS. 

The  channel  from  the  Naugatuck  Railroad  Wharf  up  to  the  Lower 
Bridge, has  shoaled  about  U  feet.  With  future  appropriations  it  is  pro- 
posed to  remove  the  shoals  and  to  widen  the  channel  eastward  to  the 
harbor  line  an  additional  width  of  about  200  feet.  The  estimated  cost 
of  this  work  is  $17,000  (for  details  of  estimate  see  Auuual  Report  of  the 
Chief  of  Engineers  for  1887,  Part  I,  page  011);  it  could  de  done  to  ad- 
vantage in  a  siugleyear. 

.  The  annual  cost  of  maintaining  the  dredged  channel  in  this  harbor 
is  estimated  at  82,000. 

Appropriations  for  the  improvement  of  Bridgeport  Harbor  have  been 
made  as  follows,  viz: 


Date. 


Application. 

Amount. 

July    4.  is>iti    Dredging  outer  b;i 

Aug.    0,1 852  |  Dredging  outer  ami  iuner  bar*   10.0D0. 00 

June  23,1800    Surrey   I,985.:i8 

July  II,  18T0   do   MW.00 

Mar.    3,1871  i  Dredging  nud  5.' I  feet  of  break  water   20,000.00 

.lane  10,1872  1  D'edmng  uud  HjU  IVet  of  breakwater   40,000.00 

Mar.    3.1873    Dredging  inner  bar  and  upper  harbor   30,000.00 

•lane  2'J.  18*4    Dredging,  bridge  to  Long  Inland  Sound  (9  feet)   20,000.  00 

Mar.    :<,  1*75    Dredging,  bridge  to  Long  Island  Sound  (12  feet/   15. 000  00 

Aug  14,  1*70    D-edgms  uppei  harbor  (9  feet)   10,000.00 

•lune  IP,  1S78  ;  Dredging  above  bridge  and  outer  bar  (9  and  12  feet)    10,000  00 

Mat.    3, 18~»    Dredging,  bndgo  to  Long  Island  Souud  (12  feet)   10. 000. 00 

Jane  14.  1880   do   I  10,000.00 

Mar.    3.1881    Dredging  above  inner  beacon  (12  feet)    10.000.00 

Aug    'J.  1k82    Dredging  between  inner  beacon  and  railroad  wharf  (1:1  leet)   10.000. 00 

Jnlv    5.1884   do     5.000.00 

Aug    5.  lfcs'i   do    1  20,  000. 00 


Total   232.  485.  38 

 I  

Bridgeport,  the  port  of  entry  for  the  collection  district  of  Fairfield,  in  situated  about 
2  miles  from  Long  Island  Sound,  at  the  head  of  Bridgeport  Harbor.  There  is  a  light- 
house at  the  entrance  to  the  harbor.  Fort  Hale,  New  Haven  Harbor,  the  uearest 
work  of  defense,  is  18  miles  east. 

Money  statement, 

July  1,  lr£7,  amount  available   *-\  47".  07 

Jnly  1,  18S8,  amount  expended  during  fiscal  vear,  exclusive  of 

liabilities  outstanding  July  1,  1887   $3*21.01 

Julv  1, 1*88,  outstanding  liabilities   1, 960.00 

 2,'JrtI.Ol 

July  1,  1?*8,  balance  available   197.06 

Amount  appropriated  by  act  «»f  August  11,  18813   10,  000. 00 

Amount  available  for  fiscal  year  ending  Juue  30,  l-i-9   10,  197.  00 


f 


Amount  (estimated)  required  for  completion  of  existing  project   7,000.00 

Amount  that can  be  profitably  expended  in  fiscal  year  ending  June  30,  lcRHI  7, 000.  00 
'  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
1     harbor  acts  of  1806  and  1867. 
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Jbttra  f  -tf  bid*  f»r  dr+dj*n*ji*  Brid*Jtp>>rt  Harbor.  Coa«*ri • .  *i 

U.  S.  Army,  Ac*  Fort,  JnnZ  21.  1-S-- 


T*al  for 

>  Na»<*  tad  »aa^  of  biddw*.        parcafaie  JM«< 

yard,  ji 


CVnfc. 

1    To»tt»ud  At  F«nn*IL  R^ton.  U*m    J*      *>.:«.«  BstweWr 


locuo-J.  B<ard->yaiidG«©rz-  D  l>ard»  1*J       IttT.  >.  *T  »^=2^x  ~  1 

J*y,  Weat  Stratford,  Coan,  c!k*a-r~i  rr  V^  -  - 


•3    Cnarlea  DuBois  and  Henrr  N.  Dull.,:-  14  4.2*>-< 
K«w  York  City. 

4    Hartford  Dredging  Conpuy.  Hartford.  16        4  &»-  • 

i 


•  Entoied  into  contract  May  16.  1888 ;  contract  completed  Jaao  3t. 
Commercial  $tati*tk*  for  thr  calendar  year  of  IS"*?. 


 .  — — 

Sm.  ~ 

foreign  comni^rc*" : 

estimated  value  or  cargoes. 


Receipts   $3E»  •>•'■.* 

Shipments   ^.iW.fl 


vessels  arriving  and  departing. 


i  Diansht.  «  to  13  f*et  j  tonnage.  50  to  1.200  tons. 


Steamers   4.S 

Sailing  vessels   r-.Jjj 


Total  

Vessels  carrying  212.00)  tons  of  coal  entered  the  harbor  for  refuge  during  1**>. 


D  10. 

IMPROVEMENT  OF  BLACK  ROCK  HARBOR,  CONNECTICUT. 

This  harbor,  1£  miles  loug  from  northeast  to  southwest,  ami  from  ^ 
to  2,500  feet  wide,  lies  between  the  mainland  on  the  west  and  F;^r 
weather  Island  on  the  east,  and  includes  the  navigable  part  of  Ctfk* 
Creek,  a  small  tidal  inlet  which  exteuds  up  into  the  western  part  of  V 
city  of  Bridgeport,  and  affords  water  communication  of  great  valitf T0 
several  large  manufactories  in  its  immediate  neighborhood.  It  is  in  to 
interest  of  the  city  of  Bridgeport  that  the  improvement  of  Black  Bad 
Harbor  is  desired. 

The  depth  in  the  lower  part  of  the  harbor  is  from  G  to  12  feet  ar  wt& 
low  water ;  this  part  ot  the  harbor  was  formerly  much  used  as  a  refUrr 
for  vessels  overtaken  by  storms,  but  it  is  not  deep  enough  for  mostvtf 
sels  now  eugaged  in  commerce  through  the  Sound.    Before  work 
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n  Cedar  Creek  tbe  depth  there  was  from  2  to  4  feet,  and  the  chau- 
\s  narrow  aud  crooked. 

»  bead  of  the  harbor  was  separated  from  Long  Islaud  Sound  on  the 
Liieast  by  a  broad,  flat  sand-bar,  which  was  bare  at  about  half-tide, 
-which  joiued  Fairweather  Island  with  the  main  shore. 

PROJECTS  FOR  IMPROVEMENTS. 

fc«it\veen  1836  aud  1838  $21,500  were  expended  in  buildiug  a  sea-wall 
oss  a  breach  iu  the  southern  part  of  Fairweather  Island  to  preserve 
light-house  reservation  at  the  south  end  of  the  island,  and  to  pre- 
*t:  shoaling  on  the  auehorage-grouud. 

xx  1882  a  survey  of  the  harbor  was  ordered  by  Congress,  which  was 
<le  iu  1883.  Iu  his  report  on  this  survey,  dated  December  12,  1883, 
tl  printed  in  Senate  Ex.  Doc.  >To.  50,  Forty-eighth  Congress,  first  ses- 
u ,  also  in  the  Annual  Report  of  the  Chief  of  Engineers  for  1884  (Part 
page  666),  Colonel  McFarland,  U.  S.  Engineers,  submitted  a  project 
i>vicling — 

{  I  )  For  protecting  the  upper  part  of  the  harbor  from  the  sea  by  buildiug 
breakwater  over  the  bar  northeast  of  Fairweather  Island,  to  be  about 
xsxlf  mile  loug  and  6  feet  wide  at  the  top,  which  was  to  be  3  J  feet  above 
ean  high  water  or  10  feet  above  low  water. 

(2)  For  making  a  channel  80  feet  wide  and  6  feet  deep  at  mean  low 
xter,  extending  up  Cedar  Creek. 
The  estimated  cost  was — 

•e^kwater  $T>3,  000.  00 

redging   32,000.00 

Total   80, 000. 00 

Work  under  this  project  was  begun  in  1885,  and  up  to  July  1, 1887, 
le  breakwater  had  been  built  to  its  full  length  in  order  to  prevent  the 
irrents  from  cutting  a  channel  across  the  bar,  but  its  cross-section  was 
mm  than  designed,  both  in  height  and  width  ;  also  a  channel  had  been 
redged  as  far  up  Cedar  Creek  as  the  Forge  Company's  Wharf,  with  a 

idth  of  57  feet  and  a  depth  which  was  origiually  made  6  feet  at  mean 
>w  water,  but  which  had  shoaled  on  the  southeast  side  to  from  4  to  6  feet. 

OPERATIONS  DURING  THE  FISCAL  YEAR  ENDING  JUNE  30,  1888. 

The  contract  of  October  22,  1886,  with  Elijah  Brainard,  of  New  York 
'icy,  for  dredging  in  Cedar  Creek,  which  was  in  progress  at  the  date  of 
he'  last  annual  report,  was  completed  October  14,  1887,  24,868  cubic 
rards  being  dredged  since  July  1, 1887.  The  total  amount  of  material 
emoved  under  this  contract  was  46,368  cubic  yards,  and  the  chaunel 
vas  made  60  feet  wide  and  6  feet  deep  from  the  6-foot  curve  in  the  har- 
bor to  a  point  opposite  the  Forge  Company's  Wharf,  and  was  extended 
with  a  less  width  about430feet  farther.  During  the  first  part  of  the  work 
.1  redged  material  was  mostly  pumped  up  aud  deposited  ou  the  marsh 
lauds  for  filling,  aud  in  order  to  get  more  material  the  contractor  fre- 
quently dredged  deeper  than  required  ;  the  amount  thus  dredged  from 
below  the  required  depth  during  the  whole  contract  is  estimated  at 
11,240  cubic  yards,  which  amouut  was  not  accepted  nor  paid  for,  and  is 
not  included  til  the  amouut  above  reported. 

PRESENT  CONDITION  OF  IMPROVEMENT. 

The  sea-wall  built  iu  1836-1838  across  a  breach  in  Fairweather  Island 
is  still  effective  in  preserving  the  island  and  in  preventing  the  sea  from 
washing  over  into  the  harbor.    It  needs  some  repair. 
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The  breakwater  between  Fairweather  Island  and  the  mainland  ish& 
to  its  lull  length,  2,744  feet,  with  diminished  eross-section. 

The  0-foot  channel  has  been  dredged  to  the  full  width  projected—"* 
feet— but  that  part  dredged  in  1&>4  has  shoaled  nearly  2  feet,  so  th 
the  present  available  width  of  channel  is  but  00  feet ;  it  extends  a> 
the  harbor  to  a  point  opposite  the  Forge  Company's  Wharf. 

PROPOSED  OPERATIONS. 

With  future  ajipropriatious  it  is  proposed  to  complete  the  chant*  :t 
its  projected  width  of  SO  Feet,  to  extend  it  up  the  harbor,  and  to  bai. 
up  the  breakwater  to  the  dimensions  projected  ;  $20,000  conld  be  prut 
ably  expended  on  the  work  during  (he  next  tiscal  year. 

Appropriations  for  the  improvement  ot  Black  Rock  Harbor  bare  tea 
made  as  follows,  viz : 


Date.  Application. 


1836-1K*.  .  -  •  Building  aea  wall  in  Fa  rweatber  Island   CI  * 

Ane.    lfeS'-'  ,  Survey   v* 

Jalf.\  ISM  -  UuiJding  breakwater  and  uredc-n;;  .   it  * 

Aug.  5,]»-e«j     Dredging   >« 

Total     AC 


Black  Rock  Harbor  is  in  the  Fairtield  collection  district ,  of  which  Bridgeport  is  si- 
port  of  entry.    There  is  a  light-bouse  at  the  haTbor  entrance.    Fort  Hale. 
Haven  Harbor,  the  nearest  work  of  delense  is,  *20  miles  east. 

Money  statement. 

July  1,         amount  available   £2,531.3 

Ja'v  1,         amount  expended  during  fiscal  year,  exclusive  of  liabilities 

outstanding  July  1,  1887    2,  SSL* 

JiHr  1,         balance  available   14'*. 

Amount  appropriated  by  act  of  August  11,  1-5*   10.  Qtt  I 

Attoant  available  for  fiscal  year  ending  June  30,  1689   1U,  1* 


jt  vestiraated)  required  for  completion  of  existing  project  .   45,0001 ' 

;%-H.T:r:Ttb.at  can  be  profitably  expended  in  fiacalvear  ending  June  30,1890  20.  W 
<-  burned  in  compliance  with  requirements  of  sections  2  of  river  and 
SAibor  acts  of  ln«6  and  1867. 


.•  fS  <*Mtr<ict  for  improrittg  Black  Bo<  k  Harbor,  Comicctk-ut,  in  force  during  to 

fiscal  »(ar  endi*g  June  :*0,  1"?"?. 


°<c°°-  Date.  Subject.  Remarks 

yrw  York  |  Oct.  22,  IfcfC  I  Dredging  ?0  09    Contract  completed  Or>J>* 

14,  ISfcT. 


VMFKCIAL  STATISTICS  Foil  THE  CALENDAR  YEAR  1S8G. 


.  .  -.-re  13  manufacturing  firms  located  near  the  head  of  the  harbor, 
. -a*  materials  amounting  to  about  40,000  tons  annually,  of  whicb 
„         r*c«ved  by  water;  the  rest  waa  carted  from  Bridgeport  or  received 
s-      *f  material  received  by  water  has  nearlv  doubled  sin-e  the  ins- 
.    .-N#r  began  in  1^4. 
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D  ii. 

IMPROVEMENT  OF  SOUTHPORT  HARBOR,  CONNECTICUT. 

This  harbor  consists  of  the  mouth  of  a  small  stream  called  Mill  River 
id  of  a  broad,  shallow  bay  on  the  north  shore  of  Long  Islaud  Sound, 
►oat  C  miles  west  of  Bridgeport.  Before  any  Government  work  was 
>ne  in  this  harbor  the  navigable  low- water  depth  was  less  than  2  feet, 
id  the  channel  was  in  danger  of  being  quite  tilled  by  drift-sand  from 
ie  beach  to  the  east. 
The  mean  rise  of  tide  is  6.6  feet. 

PROJECTS  FOR  IMPROVEMENT. 

In  1827  a  survey  of  Mill  River  (Sonthport  LTarbor)  was  made  by 
ieut.  Col.  John  Anderson,  U.  S.  Engineers,  in  order  to  ascertain  <fc  the 
tpediency  of  removing  the  obstructions  to  navigation  thereof  and  of 
rotecting  the  same."  With  the  report  on  this  survey,  dated  February 
),  1827,  was  submitted  a  project  for  a  stone  breakwater  on  the  east 
de  of  the  channel  from  high  water  to  low-water  line,  for  a  dike  of  earth 
id  sod  extending  up-stream  along  the  edge  of  the  marsh,  and  for  chan- 
2l  dredging  to  make  2  feet  depth  at  low  water,  at  an  estimated  cost  of 
U,096.18. 

By  act  of  Congress  approved  March  2, 1829,  86,097  was  appropriated, 
ad  the  work  was  carried  out  substantially  as  projected,  the  breakwater 
eing  1,320  feet  long,  8  feet  wide  at  top,  which  was  8J  feet  above  com- 
lon  low  water,  and  the  dike  being  1,350  feet  long,  5  feet  wide  at  top, 
•hich  was  1  foot  above  high  water  of  spring-tides. 

In  J  832  $4,490.23  were  appropriated  "  for  completing  the  breakwater 
□d  dike,  and  deepening  the  channel,"  and  in  1836  and  1837  $2,500 
ere  appropriated  for  "  securing  the  public  works  of  the  harbor  of 
outhportj"  these  sums,  it  is  understood,  were  applied  to  repairing  the 
reakwater,  to  building  storm  revetments  on  either  side  of  the  dike,  to 
uilding  beacons,  and  probably  to  dredging. 

By  act  of  Congress  approved  July  11, 1870,  a  survey  or  examination 
f  Southport  Harbor  was  authorized.  Geueral  Warren,  U.  S.  Engineers, 
mde  an  examination  of  the  harbor,  and  in  his  report,  dated  Jauuary 
4,  1871,  and  printed  in  the  Annual  Report  of  the  Chief  of  Engineers 
>r  1871,  page  823,  submitted  a  plan  for  repairing  and  increasing  the 
eight  of  the  breakwater  and  dike,  at  an  estimated  cost  of  $12,225. 

March  3, 1875,  $5,000  were  appropriated  11  for  the  repair  of  the  break- 
rater  and  piers  at  the  harbor  of  Southport,"  which  sum  was  applied  to 
aising  the  breakwater  about  2  feet  higher.  With  an  appropriation  of 
5,000,  made  in  1876,  the  dike  was  repaired  and  a  channel  4  feet  deep 
nd  60  feet  wide  was  dredged  through  the  bar  at  the  harbor's  mouth. 

In  his  Annual  Report  for  1878,  Colonel  Barlow,  U.  S.  Engineers,  rec- 
m  mended  making  the  channel  4  feet  deep  and  100  feet  wide,  which 
►reject  was  adopted,  and  under  successive  appropriations  up  to  1882 
he  channel  was  dredged  95  feet  wide  up  to  the  south  end  of  the  break- 
rater,  thence  80  feet  wide  up  to  White  Rock,  above  which  point  it  was 
>rolonged  in  a  Y  instead  of  widening  it,  in  order  better  to  accommodate 
he  harbor  commerce.  This  substantially  completed  the  project  and 
ifl'orded  all  the  harbor  facilities  that  were  then  desired. 

OPERATIONS  DURING  THE  FISCAL  YEAR  ENDING  JUNE  30,  1888. 

No  work  was  done.  The  project  for  improvement  is  completed,  and 
he  money  appropriated  is  nearly  all  expended. 

ENG  88  36 
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PRESENT  CONDITION  OP  IMPROVEMENT. 


The  breakwater  and  dike  are  in  fair  condition,  with  no  urgent  wt 
of  repairs.  An  examination  in  the  fall  of  1885  showed  no  maters 
change*  in  the  channel ;  it  had  then  an  available  depth  of  4  feet  i 
mean  low  water  as  far  as  dredged. 


PROPOSED  OPERATIONS. 


The  approved  project  is  completed,  and  no  repairs  or  further  imp™ 
ments  are  required  at  present. 

Appropriations  for  improving  Southport  Harbor  have  been  madri 
follows,  viz : 


I>ate. 


2. 

July  3, 
July  4, 
>Ur.  3. 
July  1), 
Mar.  3, 
An-  14, 
Jaue  14, 
Mar.  3. 
Aug.  2, 


:.-v.c 

1837 
lt*70 
1875 
1876 
1880 
1881 


I 


)  Completing  t 
^    of  dredging. 

Examination  and  report 
Repairs  oo  breakwater 
Repairs  oa  dike 
Dredging  upper  1 
Dredging  on  bar 
Dredging  upper 

Total  JLJ 

I 


Southport  Harbor  is  in  the  Fairfield  collection  district,  about  6  miles  *eci 
Bridgeport,  which  is  the  port  of  entry.   The  nearest  light-house  is  on  Penfield'»i 
3$  miles  east  of  the  harbor.    Fort  Hale,  New  Haven  Harbor,  24  miles 
nearest  work  of  defense. 


Money  Statement. 


July  1,  1^7,  amount  available. 
July  1,  lt^,  balance  available 


COMMERCIAL  STATISTICS. 

N<>  statement  of  commerce  lias  been  received  since  1883 ;  it  hi 
chauged  since  then,  when  the  following  estimates  were 


Vessels  arriving  and  departing  

Tonnage  

Average  draught  

Receipts ;coal.  lumber,  miscellaneous  tons.,  il 

Shipments;  chiefly  farm  produce,  valued  at  ' 


D  12. 

IMPROVEMENT  OF  NOR  WALK  HARBOR,  CONNECTICUT. 

Norwalk  Harbor,  or  River,  is  a  tidal  estuary,  with  a  narrow  cbaJH 

extending  about  3  miles  north  from  Long  Island  Sound  to  the 

ofXorwalk.    Above  Xorwalk  the  river  is  a  small  fresh -water  strws- 

South  Norwalk  is  ou  the  west  bank  of  the  river,  1 J  miles  below  Sonr*;. 

At  this  point  the  river  is  erossed  by  two  bridges ;  the  lower  one  a  **P* 
■ 
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Ige,  and  the  other,  450  feet  above,  the  bridge  of  the  New  York,  New 
ren  and  Hartford  Railroad. 

1  1867  a  company  was  incorporated  under  the  laws  of  the  State  of 
mecticut  for  the  improvement  of  this  river.  Little  work  was  done, 
when  the  improvement  was  begun  by  the  United  States  the  low- 
er depth  to  South  Norwalk  was  5  feet  and  to  Norwalk  but  1  foot. 

PROJECTS  FOR  IMPROVEMENT. 

• 

y  act  of  March  2,  1829,  Congress  appropriated  $80  "  for  making 
urvey  of  the  harbor  of  Norwalk,  Conn.,  with  a  view  to  its  im- 
rement."  The  survey  was  made  by  Capt.  Hartman  Bache,  U.  S. 
Queers,  who,  in  his  report  on  the  same,  dated  May  10, 1830,  recom- 
ided  excavating  the  channel,  proposing  to  build  a  steam-dredge  for 
purpose,  to  cost — 

i  channel  12  feot  deep  at  ordinary  high  water   $15, 668. 95 

i  channel  10  feet  deep  at  ordinary  high  water   12, 286. 45 

0  money  was  appropriated  for  carrying  out  this  plan,  and  in  1871 
ther  survey  was  ordered  by  Congress,  which  was  made  in  the 
e  year.  In  his  report  upon  the  latter  survey,  dated  December  10, 
,  and  printed  in  Senate  Ex.  Doc.  No.  23,  Forty-second  Congress, 
nd  session,  also  in  the  Annual  Report  of  the  Chief  of  Engineers  for 
5.  page  900,  General  Warren,  IT.  S.  Engineers,  submitted  a  project 
lredging  a  channel  6  feet  deep  and  100  feet  wide,  from  Long  Island 
nd  up  to  Norwalk,  at  an  estimated  cost  of  $34,000.  In  1880  the 
is  of  the  river  and  harbor  act  provided  that  "  so  much  of  said  ap- 

■  nation  ($5,000)  as  shall  be  necessary  therefor  shall  be  so  expended 
)  have  a  channel  G  feet  deep  at  low  water  between  the  steam-boa t 
ing  in  said  Norwalk  and  Long  Island  Sound."  As  a  channel  of  the 
ected  width  (100  feet)  and  depth  of  G  feet  at  mean  low  water  already 
ted,  this  was  interpreted  to  require  a  depth  of  six  feet  at  extreme 
water  (see  Annual  Report  of  the  Chief  of  Engineers  for  1881,  Pari 
ige  609),  which  would  be  8  feet  at  mean  low  water,  and  the  project 
accordingly  modified  to  provide  for  obtaining  that  depth  up  to 
:h  Norwalk. 

le  latest  estimate,  made  to  iuclude  the  cost  of  this  modification  and 
large  amount  of  dredging  already  required  to  maintain  the  depths, 
es  the  total  cost  from  the  time  of  beginning  work  at  $84,000. 

►KRATIONS   DURING  THE  FISCAL  YEAR  ENDING  JUNE  30,  188S. 

>  work  was  done. 

PRESENT  CONDITION  OF  IMPROVEMENT. 

io  channel  below  South  Norwalk,  which  has  been  dredged  100  feet 

1  and  8  feet  deep  at  mean  low  water,  has  its  full  depth,  with  the 
h  diminished  by  caving  in  of  the  banks,  principally  on  the  northeast 
of  the  cut.  Above  South  Norwalk  the  channel  is  from  60  to  100 
wide  and  6  feet  deep  at  mean  low  water. 

PROPOSED  OPERATIONS. 

le  estimated  amount  required  to  complete  the  existing  project  i  < 
K),  which  could  be  advantageously  expended  in  a  single  year  h 
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widening  and  straightening  the  channel,  and  in  deepening  the  part 
which  have  filled  in  since  dredging. 

Smaller  appropriations  will  be  reqnired  from  time  to  time  to  main  tax 
the  channel  after  completion. 

Appropriations  for  improving  Norwalk  Harbor  have  been  made* 
follows,  viz: 


Date. 


Mht. 
Mar. 
J  tine 
M;ir. 
J  una 
Mir. 

JuiU« 

Mht. 

.1  a  ao 

Mar. 
A II  p. 
.1  111 v 

Auir. 


2,1829 

3, 1871 
10. 1872 

.'I,  1873 
1\  1874 
187JS 
18. 1M78 

:»,  1*79 

14.  1M-H 

ih*i 

'J,  18*2 
5, 1MK4 
5.  1880 


Application. 


Survey  

 do  

Dredcinfi  (0  feet)  above  Soath  Norwalk  

....do  

.  ...do   • . 

Dredging  (0  foW)  below  South  Norwnlk  

 do  

Dredging  (0  feet)  nbove  nn<l  below  South  Xorwalk  

Dredging  (6  feet)  below  South  Norwalk  

Dredging  (8  feet)  below  and  (6  feet)  ahovo  South  Norwalk 

Dredging  (G  feel)  above  South  NorwnMc  

Dredging  (S  feet)  below  South  Norwalk  

Dredging  (6  feet)  above  South  Norwalk  

Total    


Norwalk  is  in  the  Fairfield  collection  district,  and  is  about  11  miles  west  of  Rrilr 
port,  the  port  of  entry.   Norwalk  light-house  is  on  Sheffield's  Island,  at  the  harbor-> 
trance.    The  nearest  work  of  defense  is  Fort  Schuyler,  at  the  head  of  Long  Wm* 
Sound,  29  miles  southwest. 

Money  statement, 

July  1,  1887,  amount  available   $5£\« 

July  1,  1888,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,  1887   56.* 

July  1, 1888,  balance  available   500.1' 

Amount  appropriated  by  aot  of  August  11,  1888   28, 00»t  i» 

Amount  available  for  fiscal  year  ending  Juno  30, 1889   23,581  f 

{Amount  (estimated)  required  for  completion  of  existing  project   31.  W"' 

Amount  that  can  bo  profitably  expended  iu  fiscal  yearending  Juue30,1890   31, iM)  ■' 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  aud  1867. 


COMMERCIAL  STATISTICS  FOR  I  II  K  CALENDAR  YEAR  OF  1886. 

Receipts  tons..      297, 4 

Shipments  do...       Ml.  I 

Vessels  arriving  and  doparting ;  draught  9  to  10  feet : 

Steamers  number..  1." 

Sail-vessels  do.. 

Barges   do. 


Total 


o  " 


D  13. 

IMPROVEMENT  OF  STAMFORD  HARBOR,  CONNECTICUT. 

This  is  a  small  harbor  on  the  north  shore  of  Long  Island  Sound,  a 
6  miles  eaat  of  the  New  York  State  line.   The  harbor  consists  of  a  1 
about  a  mile  long  and  a  mile  broad  aud  of  the  mouth  of  Mill  Rivert 
small  stream  which  is  dammed  at  Oliver  Street  Bridge,  at  the  head  of  t 


i 

j 
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arbor.  The  original  low-water  depth  for  a  mile  below  the  bridge  was 
rom  1  to  3  feet  in  a  crooked  channel,  and  the  G-foot  curve  in  the  bay  was 
bout  6,600  feet  below  the  bridge ;  the  wharves  are  all  in  the  upper  half 
f  this  distance. 

The  mean  rise  of  tides  is  7.9  feet. 

projects  for  improvement. 

By  act  of  March  2,  1829,  Congress  appropriated  $100  for  "  making  a 
urvey  of  the  harbor  of  Stamford,  Conn.,  with  a  view  to  its  improvement." 
?he  survey  was  made  by  Capt.  Hartman  Bache,  U.  S.  Engineers,  in  1829 ; 
a  bis  report  on  the  same,  dated  May  10, 1830,  Captain  Bache  recom- 
mends excavating  the  channel,  proposing  to  build  a  steam-dredge  for 
he  purpose,  to  cost — 

'or  a  channel  12  feet  deep  at  ordinary  high  water  (about  4  feet  at  mean 

low  water)  $13,250.00 

'or  a  channel  10  feet  deep  at  ordinary  high  water   11, 035. 20 

Total   24,285.20 

No  money  was  appropriated  for  carrying  out  this  plan. 

The  river  and  harbor  bill  of  1882  authorized  a  survey  of  this  harbor, 
which  was  made  in  the  following  year.  In  his  report  on  this  survey, 
I  a  ted  December  12,  1883,  printed  in  Senate  Ex.  Doc.  No.  50,  Forty- 
ighth  Congress,  first  session,  also  in  the  Annual  Keport  of  the  Chief 
if  Engineers  for  1884,  Part  I,  page  672,  Colonel  McFarland,  U.  S.  Engi- 
teers,  submitted  a  project  for  dredging  a  channel  80  feet  wide  and  5 
eet  deep  at  mean  low  water  from  deep  water  in  the  bay  up  to  Oliver 
street  Bridge,  estimated  to  cost  as  follows : 

dredging  80,000  cubic  yards  of  mud,  at  20  cents   $16,000 

Jontingencies   4, 000 

Total   20,000 

It  was  not  intended  to  include  the  removal  of  the  ledge  under  and 
ust  below  the  bridge. 

The  beginning  of  work  under  this  project  was  approved  by  the  Sec- 
ctary  of  War,  August  30, 1886,  after  the  first  appropriation  for  im 
♦raving  the  harbor  had  been  made. 

OPERATIONS  DURING  THE  FISCAL   YEAR  ENDING  JUNE  30,  1888. 

The  contract  with  the  Hartford  Dredging  Company,  of  Hartford, 
Jonn.,  dated  January  18, 1887,  which  was  in  progress  at  the  date  of  my 
ast  aunual  report,  was  completed  October  14,  1887.  Since  July  1, 
1887,  30,846  cubic  yards  were  dredged,  which,  with  23,616  cubic  yards 
previously  dredged,  makes  a  total  of  54,462  cubic  yards  under  the 
contract. 

The  5-foot  channel  was  made  75  feet  wide  for  more  than  one-half  its 
projected  length,  and  50  feet  wide  the  rest  of  the  distance,  except  that  at 
ts  lower  end,  where  the  mud  is  very  soft  and  the  depth  but  a  few  inches 
jcant,  it  was  dredged  only  25  feet  wide. 

PRESENT  CONDITION  OF  IMPROVEMENT. 

The  condition  of  the  channel  July  1, 1888,  is  as  described  above ;  this 
s  the  first  public  work  of  improvement  done  in  Stamford  Harbor. 

PROPOSED  OPERATIONS. 

Future  appropriations  will  be  expended  in  accordance  with  the  ap- 
proved project ;  $10,000,  the  remainder  of  the  total  estimate,  could  be 
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profitably  expended  daring  the  next  fiscal  year  in  completing  the  i»> 
ect. 

Appropriations  for  improving  Stamford  Harbor  have  been  mad?  i 
follows,  viz : 


Date. 


Application. 


.  2,  1829 
Aug.  2.  1882 
Aug.  5,  ]&6 


Surrey  ... 

do.  ... 
Dredging. 


.................................................. 


Total. 


Stamford  Harbor  is  in  the  Fairfield  collection  district,  of  which  Bridgeport  iatbe  w 
of  entry.  There  is  a  light-honse  on  the  middle  ground  at  the  harbor  entrance.  T 
nearest  work  of  defense  is  Fort  Schuyler,  Throg's  Neck,  N.  Y.,20  miles  to  the  souths 

Money  statement 

Jnly  1,  1887,  amount  available  

July  1,  1888,  amount  expended  during  fiscal  year,  exclusive  of 
outstanding  July  1,1887  


July  1,  1888,  balance  available  

Amount  appropriated  by  act  of  August  11,  1888 


Amount  available  for  fiscal  year  ending  June  30,  1889  

C  Amount  (estimated)  required  for  completion  of  existing  project   5, 

J  Amount  that  can  be  profitably  expended  in  fiscal  yearending  June  30, 1890 
1  Submitted  in  compliance  with  requirements  of  sections  9  of  river  and 
I,   harbor  acts  of  1800*  and  1867. 


AUtractof  contract  for  improving  Stamford  Harbor,  Connecticut,  in  force  during  ti/.t* 

year  ending  June  30,  1688. 


Kama  and  address  of  contractor. 

Date  of  contract 

Subject  of 

January  18, 1887 

Dredging 

n 

•Contract  completed  October  14, 1887. 
COMMERCIAL  STATISTICS  FOR  THE  FISCAL  YEAR  ENDING  JUNE  30,  1887. 

No 

Tonnage  of 

Vsb*' 

126 

20 

22,171 
1,100 

tie  sn 

RECEIPTS. 


No.  of 
cargoes. 

Tons. 

Yah* 

04 
15 
47 

14,485 

3.927 
S.7M 

$** 

31,  JS. 

Maximum  draft  of  vessels  entering,  12  feet. 

The  above  is  only  commerce  by  water  and  does  not  include  what  comes  into  to* 
via  "the  canal'' — a  private  channel;  the  latter  is  said  to  bo  twice  as  much  a?  U 
above  amounts.   Probably  much  of  it  will  come  by  way  of  Mill  River  when  the 
nel  is  fairly  opened. 


1 
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« 


D  14. 

IMPROVEMENT  OF  PORT  CHESTER  HARBOR,  NEW  YORK. 

This  harbor  consists  of  the  lower  part  of  the  Byram  River,  and  a  bay 
its  month  opening  into  Long  Island  Sound.  This  river,  for  about  1£ 
iles  from  its  month,  forms  the  dividing  line  between  the  State  of  New 
ork  and  Connecticut.  It  was  formerly  navigable  to  a  point  within  a 
w  hundred  feet  of  the  bridge  at  Port  Chester,  a  little  more  than  1  mile 
om  the  mouth. 

Before  improvement,  the  depth  below  the  wharves  was  in  some 
aces  as  little  as  1  foot  at  mean  low  water.   The  mean  rise  of  tide  is  ' 
t  feet 

PROJECTS  FOR  IMPROVEMENT. 


A  survey  of  this  harbor  was  made  in  187 1 ,  and  a  project  based  on 
lis  was  submitted  and  adopted.  It  provides  for  the  removal  of  two 
<eks :  Sunken  Rock  at  the  entrance  to  the  bay,  with  57  feet  low- water 
ipth,  to  be  removed  to  11  feet  depth,  aud  Salt  Rock,  about  1,000  feet 
)ove  the  mouth  of  the  river,  partly  bare  at  low  water,  to  be  removed 
1  9  feet  depth,  also  a  breakwater  400  feet  long  at  Byram  Point.  The 
;ti  mated  cost  of  the  whole  was  as  follows,  viz : 

tnkon  Rock,  1,474.5  cubic  yards,  at  $40  $58,980 

at  Rock,  316.3  cubic  yarcto,  at  $40    12, 652 

vak  water  at  Byram  Point   25, 000 

Total   96,632 

Under  this  project  Salt  Rock  was  removed  in  1873.  No  further  work 
as  done  until  1884,  when  a  survey  of  the  channel  was  made  under  the 
Impropriation  of  August  2, 1882,  aud  a  project  for  expending  the  funds 
s- ail  able  in  1884  (about  $16,000)  based  on  this  survey  was  submitted 
ad  approved.  It  provided  for  making  a  channel  from  60  to  100  feet 
ide  and  2J  feet  deep  at  mean  low  water  from  the  bay  to  the  vicinity  of 
le  bridge  at  Port  Chester.  This  modification  was  made  in  deference 
>  the  wishes  of  the  business  men  of  Port  Chester.  The  channel  was 
ompleted  to  within  150  feet  of  the  bridge  in  May,  1885.  A  contract 
'as  entered  into,  May  15, 1886,  with  M.  K.  Pidgeon  for  the  hire  of  the 
eces8ary  plant  for  straightening  and  leveling  the  channel,  and  remov- 
jg  lumps  left  by  the  previous  contractor  both  in  the  river  and  bay. 
'his  contract  was  completed  July  22,  1886,  9,232  cubic  yards  of  sand 
nd  gravel  having  been  removed. 

OPERATIONS  DURING  THE  FISCAL  YEAR  ENDING-  JUNE  30,  18S8. 

No  work  has  been  done. 


PRESENT  CONDITION  OF  IMPROVEMENT. 

Salt  Rock  has  been  effectually  removed.  No  work  has  yet  been  done 
ipon  Sunken  Rock,  nor  upon  the  breakwater  at  Byran  Point. 

An  available  channel  2|  feet  deep  at  mean  low  water,  aud  from  60  to 
100  feet  wide  to  a  point  150  feet  below  the  bridge,  and  25  feet  wide  to 
he  bridge,  has  been  made,  and  the  bottom  in  front  of  the  wharves, 
vhere  vessels  have  to  lie  at  low  tide,  has  been  made  as  nearly  level  as 
K)S8ible. 
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PROPOSED  OPERATIONS. 

Future  appropriatious  will  bo  applied  to  a  continuation  of  the  pivjat 
Appropriations  for  the  improvement  of  Port  Chester  Harbor,  New  I< 
have  been  made  as  follows,  viz : 


* 



Date. 

Application. 

June  10, 1872 
Aug.  2,  1882 

Port  Chester  Harbor  is  in  tbe  colleotiou  district  of  New  York.   The  nearest 
house  is  on  Great  Captain's  Inland,  1}  miles  east  of  the  mouth  of  the  harbor.  5 
nearest  work  of  defense  is  at  Throg's  Neck,  about  15  miles  southwest. 


Money  statement. 


July  1, 1867,  amount  available 


July  1,  1883,  balance  available  

Amount  appropriated  by  act  of  August  11, 1888   5J 

Amount  available  for  fiscal  year  ending  June  30,  1889    5,i 


{Amount  (estimated)  required  for  completion  of  existing  project   6I,< 

Amount  that  can  be  protitably  expended  in  fiscal  year  ending  June  30, 1890  20,8 
Submitted  in  compliance  wUh  requirements  of  sections  2 of  the  river  and 
harbor  acts  of  1866  and  1867. 


COMMERCIAL  STATISTICS. 
Arrlvdli  and  departure*  of  vessels. 


Kind. 


Steam  nrs  

Sailiug-YCMols 
i targes,  etc   


Total 


The  draught  of  vessels  trading  at  Port  Chester  ranges  from  5  to  8  feet.  TViri 
nage  ranges  from  25  to  275  tons. 

Cargoes. 


1 

Ton*. 

4,530 

1*  4W 

The  principal  articles  of  commerce  are  manufactured  goods,  coal,  iron,  boikuc: 
materials,  and  general  merchandise. 
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IMPROVEMENT  OF  MAMARONECK  HARBOR,  NEW  YORK. 

Mamaroneck  Harbor,  on  tbe  north  shore  of  Long  Island  Sound,  about 
miles  west  of  the  Couneeticut  State  line,  consists  of  an  open,  shallow 
ay  and  a  narrow  tidal  inlet  about  a  mile  long. 

The  channel  to  the  old  Steam-boat  Wharf  (about  half- way  up  tbe  iulet) 
ad  a  depth  of  5  feet  at  mean  low  water;  from  there  to  the  upper 
rharves  the  depths  gradually  decreased  to  1  foot  Near  its  mouth  the 
llet  was  obstructed  by  several  rocks.  The  mean  rise  of  tide  at  Mama- 
oneck  is  about  8  feet. 

• 

PROJECTS  FOR  IMPROVEMENT. 

A  survey  of  the  harbor  was  made  in  1881,  and  a  project  for  improve- 
ment based  on  this  survey  was  submitted  and  adopted,  providing  t)r 
be  removal  of  Round  Rock  to  a  depth  of  4  feet  at  mean  low  water, 
■nd  five  other  rocks  to  a  depth  of  7  feet;  for  dredging  a  channel  7  feet 
leep  and  100  feet  wide  from  the  Sound  to  the  old  Steam-boat  Wharf,  and 
bence  4  feet  deep  and  80  feet  wide  to  the  upper  wharves,  and  for  clos- 
□g  the  small  channel  east  of  Grassy  Knoll,  at  an  estimated  cost  of 
*  43,000.  In  1881  Round  Rock  was  removed  to  a  depth  of  4  feet,  and 
5ush  Rock  and  Inner  Steam- boat  Rock  to  7  feet  at  mean  low  water,  at 
.  cost  of  $13,000,  not  including  supervision  and  contingencies. 

OPERATIONS  DURING  THE  FISCAL  YEAR  ENDING-  JUNE  30,  1888. 

The  available  funds  were  not  sufficient  to  continue  work  under  the 
>roject. 

PRESENT  CONDITION  OF  IMPROVEMENT. 

The  available  depth  of  channel  has  not  changed  since  the  original 
mrvey.  The  removal  of  three  rocks  has  made  the  upper  harbor  much 
Mfer  of  access. 

PROPOSED  OPERATIONS. 

It  is  proposed,  when  funds  are  appropriated  for  that  purpose,  to  com- 
plete the  existing  project  by  removing  the  other  dangerous  rocks  aud 
:>y  dredging  in  the  channel.  This  could  be  completed  to  advantage  in 
a  single  year. 

Appropriations  for  improving  Mamaroneck  Harbor  have  been  made 
as  follows,  viz : 


Application. 

Mar.  3,  1881 
Aug.  2,1882 

• 

$500 

15,000 

15,500 

Mamaroneck  Harbor  is  in  the  collection  district  of  New  York ;  its  commerce  is 
mainly  of  local  importance.  The  nearest  light-house  is  on  Execntion  Rock,  about  4 
miles  south ;  the  fortifications  at  Throws  Neck,  9  miles  southwest,  are  the  nearest 
works  of  defense. 
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Jul,  LI 


Amount  r  estimated)  repaired  foi 
Awtinttbateari  f#e  profitably expanded  in 
Hn  omit  ted  in  compliance  with 
harl»or  act*  of  XffWt  and  1W. 


COMMERCIAL  STATISTICS. 

Arrivals  and  departure*  of 


HtMMiirrrn 
HmIIIiik  vmn 

ToUl 


92 
142 
124 


Tim  draught  of  vessels  trading  at  Mamaroneck  ranges  from  4f  to  6j  feet 
tonnage  ranges  from  30  to  175  tons. 

Cargoes. 


Kiwdpis... 
ToUl 


1, 151  IS* 


Z 


The  principal  articles  of  commerce  are  coal,  building  materials,  farm 
general  iiierchandtBe. 


D  16. 


IMPKOVEMENT  OF  ECHO  HARBOR,  NEW  ROCHE LLE.  XEW  YORK 

Echo  Harbor  is  a  bay  ou  the  north  shore  of  Long  Island  Soar- 
distant  about  22  miles  by  water  from  the  Battery  at  New  York.  I:* 
land  locked  except  toward  the  southeast,  and  has  a  good  anchor*: 
Nearly  all  of  the  water  transportation  of  the  town  of  »w  Boch^ 
carried  on  through  this  harbor. 

The  depth  in  the  bay  varies  from  6  to  15  feet  as  mew  low  was* 
though  the  low  water  channel  up  to  the  wharves  is  only  from  1  * 

feet  deep. 
The  mean  rise  of  tide  is  7.3  feet. 

PROJECT  FOR  IHTROTDDDT- 

A  survey  was  made  in  1875.  and  a  project  haa*£  on  i:  w»  sobm& 
December'  30,  1S75,  aud  subsequently  aovv^-  FcwisJiT  for  w 
removal  of  two  rocky  reefs  from  the  chancei.  xzs : 

l  £be*p*h«ad  Reef,  Iviug  midway  betwc  E*4^  l*ua»r  x*i  -n»ri?ma^ 
which  had  16  feet  of  water  open  it  ai  io»  t?oe.  Tix»«a*^j  *e  -ranr^ 
to  %  d^pth  of  i»  feet  at  low  water,  whieii  revere*  w»f  txra^x^im  «ir  "Si  ■> 
 i :  -  .  i-  ~r  ~~.v-  ~w*;»«r   -  ■  . ,. .  — 
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)  Start  Rock,  which  projected  about  2  feet  above  low  water,  and  lay  in 
the  chauiiel  120  feet  from  Beaufort  Point.  This  was  to  be  removed  to 
7*  foot  below  low  water,  requiring  the  excavation  of  370  cubic  yards  of 

rock,  costing  $12,672.50 

mtingencies   5, 081. 13 

Total   38,955.38 

A  depth  of  7  feet  over  Start  Bock  was  obtained  in  January,  1880,  and 
i  188W83,  606  cabic  yards  were  removed  from  the  southern  part  of 
heepshead  Reef,  making  9  feet  depth. 

OPERATIONS  DURING  THE  FISCAL  YEAR  ENDING  JUNE  30,  1888. 

The  money  available  was  not  enough  to  continue  the  projected  work, 
nd  nothing  was  done. 

PRESENT  CONDITION  OF  IMPROVEMENT. 

Start  Bock  has  been  removed  to  the  required  depth,  7  feet  at  mean 
>w  water,  and  about  one-half  of  Sheepshead  Beef  has  been  removed  to 

feet  depth.  The  condition  of  the  channel  is  otherwise  about  the 
time  as  before  the  improvement,  no  other  work  having  been  done. 

PROPOSED  OPERATIONS. 

With  future  appropriations  the  removal  of  Sheepshead  Jleef  will  be 
ompleted.  Twenty-two  thousand  dollars  have  been  appropriated  for 
li  is  project ;  with  the  balance  of  the  estimate,  $17,000,  the  project  could 
>e  advantageously  completed  in  a  single  year. 

Appropriations  for  improving  Echo  Harbor,  New  Bochelle,  H.  Y., 
lave  been  made  as  follows,  viz: 


Date. 

Application. 

une  18, 1878 
<f  ar.  3, 1*79 
an©  14.1880 
Jar.  3,18*1 
Kutt.  2,1882 

ft  a 


$10,000 

3,000 
3,000 
3.000 
3,000 

 do  

22,000 

Ecbo  Harbor  is  in  the  col  lection  district  of  Now  York.  The  nearest  light-house  is 
m  Execution  Rock.  The  fortifications  at  Throws  Neck,  7  miles  to  the  westward,  are 
loarest  works  of  defense. 

Money  statement. 

% 

July  1,  1887,  amount  available   $3,043.97 

July  1,  1888,  balance  available   3, 043. 97 


Amount  (estimated)  required  for  completion  of  existing  project   17, 000 

Araoontthatcanbeprofitablyexpen(ledinfiscalyearendiugJune30,1890  17,000 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1806  and  1867. 

*  A  mistake  in  printing  the  original  report  made  this  depth  6  feet.  This  error  has 
Wen  copied  in  subsequent  reports. 
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and  ^enenl 


Dir. 

MVUhVtWVt  Or  XrJW  JfcOCHTLLE  HARBOR,  NEW  YORK. 

V^t  1!^ -»»#  Ik  H*t)«n  in  n.tnatrt  at  the  western  cod  of  Longlitf 
H^nn/I,  on  ;N  north  »Jior#-,  atont  l»i  miles  west  of  the  boundary  lh* 
f      m  Hh<  M?af**  of  N>w  York  and  Connecticut.   The  harbor  lie*  4 
Ml*  WJffUwJjr  part  of  the  town  of  New  Eochelle,  and  Echo  Harbors* 

rhf  Wifflffl^  Mirk 

Sf  <  if  f  Uh  !fi«lf«  fin  rfior  con  Hist*  of  rather  narrow  aud  circuitous  passu- 
Ifiif  w#>#'ff  N#*v#*rfil  rocky  inlands  and  reefs,  which  shelter  it  from  no 
*  pal  her.  It  hftd  originally  an  available  depth  of  8  to  9  feet  ats:<-» 
low  wafer  j  there  with  two  rocks  near  the  channel-way  whose  res»T» 
u  mm  <l<'«h  »'(|,  mid  the  narrowness  of  the  deep-water  channel  made  it - 

Moult,  for  vonnH*  to  turn. 

'      PROJECTS  FOR  IMPROVEMENT. 

A  Min  vey  of  Now  Itoehelle  Harbor  was  ordered  by  At  *^  inf-r  - 
Juno  14,  1880,  nnil  made  in  the  same  year.  In  the  refwet  «r^* 
.lanuurv  l!Hf  1 881,  a  project  for  improvement  was  snha^SHL -w 
plating  the  removal  of  Coming  Rock  to  12  feet  depth  at  n*ft*a.luw 
of  ttook  0  to  9  feet  depth,  the  dredging  of  •channel  !*# 
S  foot  deep  around  the  south  end  of  Glen  Island  moms  ma* 
rhannel  around  t  he  north  end  of  that  island,  and  rbf  ms^u  *  — 
that  obstructed  the  entrance  to  this  dredged  channel.  win*  b«: 
estimated  to  cost  #40,825,  The  object  of  this  dredging:  aw 
v\as  to  allow  vessels  to  pass  around  the  island,  instead  n 
in  the  narrow  channel. 

In  1SS1  the  channel  around  Glen  Island  was  dredge  M  »s  « 
aud  6  fret  deep,  and  work  was  begun  nnder  n  eocrme-r-^  isajvi*  r- 
reef  at  the  channel  entrance  to  S  feet  depth. 
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The  contract  was  extended,  and  in  1883  work  was  abandoned  by  the 
a  tractor  while  parts  of  the  rock  were  still  from  1  to  1 J  feet  above  the 
me  of  removal. 

In  1883  Corning  Rock  was  removed  to  11  feet  depth  by  hired  labor, 
a  cost  of  about  $34  per  cubic  yard ;  a  large  bowlder  was  removed 
>ui  near  David's  Island  Wharf,  and  10.G  cubic  yards  of  loose  rock  were 
moved  from  the  reef  at  the  entrance  to  the  dredged  channel,  makiug 
lepth  of  7.5  feet  there. 

An  examination  of  the  dredged  channel  and  the  rocks  at  the  entrance 
is  made  in  April,  1887.  By  this  examination,  a  reef  was  discovered, 
>t  shown  on  the  original  survey,  projecting  about  40  feet  into  the  pro- 
ved channel,  with  a  least  depth  of  0  feet;  also  a  rock,  known  as  Rock 
,  projecting  about  10  feet  into  the  proposed  channel,  with  a  least  depth 
'  ti9  feet.  Authority  was  obtained,  under  date  of  April  30,  1887,  to 
>inplete  the  removal  of  the  rocks  at  the  entrance  by  hired  labor, 
id  to  deepen  the  dredged  channel  to  8  feet  at  mean  low  water  by 
>n  tract. 

OPERATIONS  DURING  THE  FISCAL  YEAR  ENDING  JUNE  30,  1888. 

Under  authority  from  the  Chief  of  Engineers,  dated  July  13,  18S7, 
le  steam  drilling- plant  belonging  to  the  improvement  of  the  Raritan 
:iver,  New  Jersey,  was  put  in  repair,  the  expense  being  borne  equally  by 
appropriation  for  improving  the  Raritan  River  and  that  for  New  Ro- 
helle  Harbor.  With  this  plaut,  the  removal  of  the  rocks  at  the  entrance 
o  New  Rochelle  Harbor  by  hired  labor  was  begun  September  27, 1887, 
iid  continued  uutil  November  30,  1887,  when  the  work  was  closed  for 
be  season.  The  work  was  resumed  May  2,  1888,  and  completed  May 
.1,  1S88.  Thirty -seven  and  ninety-two  hundredths  cubic  yards  of  rock, 
neasured  iu  place,  were  removed  from  Rock  B,  making  8  feet  depth  at 
neau  low  water:  180.63  cubic  yards  of  rock  were  removed  from  the 
arpe  rock  discovered  by  the  above-mentioned  examination,  giving  a 
ninimum  depth  of  75  feet. 

PRESENT  CONDITION  OF  IMPROVEMENT. 

A  channel  100  feet  wide,  and  with  a  mimimura  depth  of  7.5  at  mean 
ow  water,  has  been  made  through  the  rocks  at  the  entrance.  The 
lredged  channel  has  nearly  retained  its  depth  of  6  feet  at  mean  low 
water.   No  work  has  yet  been  done  on  Rock  C. 

PROPOSED  OPERATIONS. 

It  is  proposed  to  expend  the  funds  now  available  in  widening  and 
deepening  the  channel  betweeu  Glen  Island  and  the  main  land  by 
dredging. 

Appropriations  for  the  improvement  of  New  Rochelle  Harbor  have 
been  made  as  follows,  viz : 


Dat*. 

Application. 

Mar.    3, 1881 
Aug.    2,  1682 

Dredging  and  partial  removal  of  rock  at  mouth  of  Glen  Island  Channel. . . . 

♦20,000 
la,  000 

35.  WO 

New  Rochelle  Harbor  is  in  the  collection  district  of  New  York.  The  nearest  light 
house  is  on  Execution  Rock.  The  fortications  at  Throg'n  N«-ek,  7  miles  west,  are  the 
uearest  works  of  defense. 
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Money  statement 

July  1,  1887,  amount  available  $16,' 

July  ),  1888,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  1887    $7,518.09 

July  1,  1888,  outstanding  liabilities   190.00 

 7,TD« 

July  1,  1888,  balance  available   9, U 


COMMKHCIAL  STATISTICS. 

Arrivals  and  departures  of  vessels. 


Nnmbrr 

tJ 

3.  353 

a 

Km 

3.M6 

~r4 

Kind. 


Steamers  

Sailing  vcssela 
Barges,  etc  . . . 

Total  ... 


The  draught  of  vessels  trading  at  Now  Rochollo  Harbor  ranges  from  5  to  9 1 
Their  tonnage  ranges  from  2f>  to  950  tons. 

Cargoes. — Receipts:  tons,  10,850;  value,  $98,040.    Tho  principal  articles  of 
merce  are  building  materials  and  general  merchandise.    Over  700,000  pi 
wore  brought  into  the  harbor  during  the  year. 


D  18. 

IMPROVEMENT  OF  EAST  CHESTER  CREEK,  NEW  YORK. 

East  Chester  Greek  is  a  small  tidal  stream  emptying  into  East  CI 
or  Pelham  Bay.   The  bay  is  on  the  north  side  of  Long  Island  Soul 
at  its  western  end,  being  just  east  of  Throg's  Neck,  and  20  miles  by  wj 
from  the  Battery  at  New  York. 

The  mean  rise  of  tide  is  7.1  feet. 

A  reef  of  bowlders  close  to  the  course  of  vessels  passing  through 
draw  of  Pelham  Bridge  (near  the  mouth  of  the  creek),  made  the  en  t 
dangerous. 

The  available  depth  of  Town  Dock,  1 J  miles  from  the  mouth, 
high  water,  rather  over  7  feet.  About  the  same  depth  could  be 
to  Look  wood's,  2  J  miles  from  the  mouth. 

PROJECTS  FOR  IMPROVEMENT. 

The  amount  heretofore  reported  in  the  annual  reports  as  the  orif 
estimates,  viz,  $136,500,  was  for  a  partial  project  for  an  improver 
from  Town  Dock  to  a  point  3,000 feet  above  Lockwood's,  submittal! 
1872.    (Annual  Report  of  Chief  of  Engineers  for  1881,  page  640.) 

In  1875,  the  project  was  modified  by  changing  tho  location  of  the 
from  Lockwood's  to  Town  Dock,  involving  rock  excavation,  at  an  ml 
tional  cost  of  $10,000.    (Letters  from  General  Newton,  dated  Septeml 
24,  1875,  and  letter  from  the  Chief  of  Engineers,  dated  September 
1875.) 

Since  then,  up  to  1884,  additional  projects  have  been  made  ana  pal 
tially  carried  out  for  improvement  below  Town  Dock  at  an  actual  co& 
of  $22,600,  and  an  additional  estimated  cost  of  $52,000.    The  ongio*: 
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timate  and  the  amounts,  required  for  completion  of  existing  project 
ould,  therefore,  be  increased  by  $84,600. 

The  entire  project  thus  far  adopted  consists  of  excavating  a  channel 
feet  deep  at  mean  high  water  from  Pelbam  Bridge  to  a  point  about 
XX)  feet  above  Lockwood's,by  removing  bowlders  and  gravel  from  near 
o  draw  of  Pelham  Bridge;  by  dredging  a  channel  west  of  Goose 
land,  125  feet  wide  and  1,500  feet  long ;  and  by  dredging  a  cut  100  feet  • 
tde  and  about  3,000  feet  loug,  from  Pell  Point  to  the  first  bend  above 
>wn  Dock,  and  thence  extending  it  by  an  easy  curve  through  a  marsh 
id  some  rock  cutting  to  Lockwood's,  a  stretch  in  which  the  natural 
•  <  i  of  the  stream  was  very  winding ;  a  cut  3,000  feet  long,  100  feet  wide, 
id  9  feet  deep,  was  to  be  made  above  Lockwood's  to  serve  both  as  a 
tannel  and  tidal  basin ;  the  channel  was  also  to  be  confined  in  certain 
irts  by  timber  dikes  having  an  aggregate  length  of  5,800  feet.  The 
itimated  cost  of  the  whole  is  1221,100. 

The  first  work  under  this  project  was  done  in  1877.  Since  that  time 
io  channel  through  the  marsh  and  rock  just  below  Lockwood's  has 
*en  made  100  feet  wide  and  9  feet  deep  at  mean  high  water ;  the  chan- 
jl  west  of  Goose  Island  has  been  dredged  125  feet  wide  and  9  feet  deep 
;  mean  high  water ;  the  bowlders  in  the  vicinity  of  Pelham  Bridge 
raw  have  been  removed;  the  channel  just  above  and  under  the  new 
raw-bridge  on  the  Boston  road  at  Lockwood's  has  been  dredged  out ;  a 
lannel  about  2,000  feet  long  and  9  feet  deep  at  mean  high  water  has 
?en  dredged  from  Pell  Point  up  to  Town  Dock,  the  width  being  40  to 
5  feet,  gradually  increasing  to  90  feet  at  Town  Dock,  and  1,235  linear 
;et  of  diking  have  been  built. 

OPERATIONS  DURING  THE  FISCAL  YEAR  ENDING  JUNE  30,  1888. 

i 

A  contract  was  entered  into,  July  11, 1887,  with  the  Frank  Pidgeon 
dredging  Company  of  New  York,  for  the  removal  ot  about  30,000  cubic 
ards  of  mud  measured  in  scows,  the  work  to  be  applied  to  widening 
tie  channel  and  removing  shoal  spots.  This  contract  was  annulled  by 
utbority  of  the  Chief  of  Engineers,  dated  August  18,  1887,  on  account 
f  tbe  contractor's  failure  to  begin  work  within  the  time  required.  An 
xamination  of  the  channel  made  in  September,  1887,  showed  the  exist- 
nce  of  a  channel  100  feet  wide  and  9  feet  deep  at  mean  high  water 
rom  the  bay  to  Town  Dock ;  from  Town  Dock  to  Lockwood's  there  was 
n  available  depth  of  about  8  feet  at  mean  high  water,  in  a  narrow  Chan- 
el. Advertisement  was  made,  proposals  opened  April  21, 1888,  and  a 
ontract  entered  into  May  11, 1888,  with  the  Hartford  Dredging  Com- 
any,  of  Hartford,  Conn.,  for  the  removal  of  1,700  cubic  yards  of  mud 
leasured  in  scows.  Work  was  begun  under  this  contract  June  7, 1888, 
nd  up  to  June  30, 1888,  1,772  cubic  yards  had  been  removed  near  Town 
)ock. 

PRESENT  CONDITION  OP  IMPROVEMENTS. 

There  is  a  channel,  100  feet  wide  and  9  feet  deep  at  mean  high  water, 
rom  the  bay  to  Town  Dock :  and  a  narrow  channel,  8  feet  deep  at  mean 
ligh  water,  from  Town  Dock  to  Lockwood's.  Above  that  no  work  has 
»een  done. 

PROPOSED  OPERATIONS. 

Work  will  be  continued  under  the  contract  with  the  Hartford  Dredg- 
orr  Company.  Futnre  appropriations  will  be  applied  to  completing 
md  maintaining  the  channel  as  projected. 
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Appropriations  for  improving  East  Chester  Creek  have  been  mad* 
follows,  viz: 


Mar.  3, 1873 
Mar.  3,  lb75 
.June  19, 1878 
Mar.  3,1879 
Juae  14,1880 
Aug.  5,1886 


■ •  •  -  •  ------ 


Cutting  through  marsh  and  rook,  and  diking  (in  1877)  .... 

Dredging  under  Boston  Road  Bridget  and  at  Goose  Island  

Dredging  near  Lockwood'a,  Goose  Ialand.  and  Pelham  Bridge  

|  Dredging  40  to  90  feet  wide  from  Pell  Point  to  Town  Dock  5 

Dredging  above  Town  Dock  (not  yet  expended)  


Total 


m 
u 


3 


East  Chester  Creek  is  in  the  collection  district  of  New  York.    The  nearest  I  ;V 
house  is  on  the  Stepping  Stones,  3  miles  southeastof  the  mouth  of  the  creek.  The 
est  work  of  defense  is  Fort  Schuyler,  Throg's  Neck,  about  3$  miles  eouth. 


Money  statement 

July  1,  1887,  amount  available  

July  1, 1868,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  1887    $1,256. 18 

July  1, 1888,  outstanding  liabilities   797. 40 

July  1,  1888,  amount  covered  by  existing  contracts   6,852.60 


July  1, 1888,  balance  available  

Amount  appropriated  by  act  of  August  11,  1888    » 


Amount  available  for  fiscal  year  ending  June  30,  1889   b.K  * 


{Amount  (estimated)  required  for  completion  of  existing  project   152.  U"* 

Amount  thatcan  be  profitably  expended  in  fiscal  yearending  June  30,1890  30. »  * 
Submitted  in  compliance  with  requirements  of  sections  "Z  of  river  and 
harbor  acts  of  1866  and  1867. 


Abstract  of  bids  for  dredging  in  East  Chester  Creek,  New  York,  opened  at 

U.  S.  Army,  Neio  York,  April  21,  1888. 


No. 


l 

•2 

3 


and  address  of  bidder. 


James  McSpirit,  Jersey  City,  N.  J  

Hertford  Dredging  Company.  Hartford.  Conn  

Michael  H.  riannery,  New  York  City  


•  Contract  awarded  to  the  Hartford  Dredging  Company. 


COMMERCIAL  STATISTICS. 

^rrtrafr  and  departure*  of  vessels. 


Hailing 


Total 


9 


The  draught  of  vessel*  trading  in  East  Chester  Creek  ranges  from  ">  to  7j  -~5 
Their  tontmuo  ranges  from  30  to  *J00  tons. 

frfrfoe*.    UVooipis,  lO.fcfi  tons;  value  $61,075. 

The  principal  article*  of  commerce  are  coal  and  building  materials. 
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♦ 

D  19.  . 

IMPROVEMENT  OF  GREENPORT  HARBOR,  NEW*  YORK. 

his  harbor  is  a  roadstead  near  the  east  end  of  the  north  fork  of 
g  Island,  lying  between  this  north  fork  on  the  northwest  and  north 
Shelter  Island  on  the  southeast  and  south.  The  anchorage-ground 
xposed  to  storms  from  the  northeast  and  east* 
.  sand-spit  called  Joshua's  Point,  formerly  protected  the  little  bay 
ireenport  from  easterly  storms,  but  in  the  few  years  prior  to  1883 
;  had  worn  away  rapidly,  and  the  sand  had  been  carried  out  into  the 
• 

he  mean  rise  of  the  tide  is  2.4  feet. 

PROJECT  POR  IMPROVEMENT. 

q  1881  a  survey  was  made,  and,  with  the  report,  a  plan  and  estimates 
ed  upon  the  survey  were  submitted,  aud  subsequently  adopted,  for 
>reakwater  extending  southeasterly  from  Joshua's  Point.  This 
ject  consisted  of  a  riprap  breakwater  about  1,700  feet  long  extend- 
from  high-water  mark  to  the  18  foot  curve,  to  bo  built  3  feet  above 
an  high-water  level  with  a  top  width  of  5  feet,  and  side  slopes  of  1 
1,  to  contain  about  23,000  tons  of  stone.  Its  estimated  cost  was 
>,000.  Work  under  this  project  was  begun  iu  1883,  and  in  that  and 
1  two  following  years  1,233  linear  feet  of  the  breakwater  were  built, 
tier  the  appropriation  of  August  5, 188G,  a  contract  was  entered  into 
h  James  V.  Luce,  of  Niantic,  Conn.,  on  October  27, 188G,  for  deliver- 
;  3,400  tons  of  stone  on  the  breakwater.  Work  was  begun  May  18, 
*7,  and,  up  to  June  30  of  that  year,  1,596  tons  of  stone  had  been  de- 
ered,  extending  the  breakwater  92  feet. 

OPERATIONS  DURING  THE  FISCAL  YEAR  ENDING  JUNE  30,  1888. 

Work  uuder  the  above  contract  was  continued  and  completed,  ex- 
lding  the  breakwater  204  feet,  giving  it  a  total  length  of  1,437  feet, 
d  carrying  it  into  15.4  feet  depth  at  mean  low  water ;  14,775J  tons  of 
>rap  granite  have  thus  far  been  used  in  its  construction. 

PRESENT  CONDITION  OF  IMPROVEMENT. 

The  breakwater  is  in  good  condition  as  far  as  completed.  Nomaterial 
anges  of  depth  in  the  harbor  have  occurred  since  the  original  survey. 

PROPOSED  OPERATIONS. 

With  further  appropriations  the  breakwater  will  be  completed  as  pro- 
2ted  to  the  18-foot  curve.  Twenty-five  thousand  dollars  have  been 
»propriated  for  this  work.  The  remainder  of  the  estimate,  $21,000, 
•uld  be  profitably  expended  in  completing  the  breakwater  in  one  year. 
Appropriations  for  improving  Greenport  Harbor  have  been  made  as 
Hows,  viz : 


Date. 

Application. 

Amount. 

r.  3.1881 
IK.  2,1883 
lv  6,  1881 
i*  5,1886 

$500 

10.000 
10.000 

5,000 

25,  500 

ENG 
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DO. 


Greenport  is  a  port  of  delivery  in  the  collection  district  of  Sag  Harbor.  Tin* 
<*Mt  light-house  is  on  Long  Beach  Point,  3  miles  to  the  eastward.  The  nearest**, 
of  defense  is  Fort  Trumbull,  New  London  Harbor,  Connecticut,  21  miles  distant  l. 
Htraight  line. 

Money  statement. 

July  1,  1887,  amount  available   $2,  XT  J 

July  1,  1888,  amount  expended  dnring  fiscal  year,  exclusivo  of  liabilities 
outstanding  July  1, 1887   2.91T  i 


July  1, 1888,  balance  available  

Amount  appropriated  by  act  of  August  11,  1888. 


4 


Amount  available  for  fiscal  year  ending  June  30,  1889   5,0*U 

Amount  (estimated)  required  for  completion  of  existing  project   16, »  •  • 

Amount  that  can  be  profitably  expended  in  fiscal  yeareuding  Juuo30,1890  16>"  * 
\  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
^   harbor  acts  of  1866  and  18(57. 


1 


COMMERCIAL  STATISTICS. 

Jrrivals  and  departures  of  vessel ». 

Description. 

1  Number.  I« 

Sailing  vessels. 
Barges,  etc  


Total 


3,936  Cn" 


Cargoes. 


Shipments. 
Koccipt* ... 


Total  I  43,570 


The  principal  articles  of  commerce  are  coal,  building  materials,  farm  produce.  B 
general  merchandise. 


D  20. 

IMPROVEMENT  OF  PORT  JEFFERSON  HARBOR,  NEW  YORK. 

This  harbor  is  a  large  landlocked  bay  on  the  north  side  of  Lon^  I* 
and,  about  CO  miles  east  of  New  York  in  a  direct  line,  and  nearly  opt* 
site  Bridgeport,  Conn.  Its  high-water  area,  with  that  of  its  shalk1- 
tributaries,  Setauket  Harbor  and  Conscience  Bay,  is  about  2J  sip*' 
miles,  and  the  width  of  the  outlet  is  but  450  feet.  Port  JeffersoD  1*- 
at  the  head  of  the  harbor,  nearly  2  miles  from  the  outlet,  and  there  m 
depth  of  12  feet  or  more  at  low  water  to  within  300  feet  of  the  whan- 
over  nearly  the  whole  width  of  the  harbor.  Originally  there  was  a  i  * 
just  outside  the  outlet,  with  a  depth  of  3  feet  at  mean  low  water,  or* 
*  ich  the  tide  ebbed  and  tlowed  very  rapidly. 


which  tl 
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PROJECTS  FOR  IMPROVEMENTS. 

• 

survey  of  the  harbor  was  made  in  1853  by  Lieutenant  Harrison, 
S.  Engineers.    Iu  1870  an  examination  was  ordered  by  Congress. 

first  project  for  improvement  was  submitted  by  General  Warren, 
nary  16,  1871,  after  an  examination,  and  provided  for  building 
itty  on  the  east  side  of  the  entrance,  extending  out  to  the  9- foot 
fe,  and  rising  to  11  feet  above  mean  low  water,  to  be  built  partly  of 
ension  stone ;  also  for  dredging  a  channel  200  feet  wide  aud  7  feet 
p  at  mean  low  water  through  the  bar.  The  estimated  cost  was  as 
jws,  viz : 

rtruction  of  jetty   $l.r>0, 1«5 

Igins   15,000 

Total   1C5,PJ5 

Vben  the  project  was  adopted,  under  the  appropriation  of  March  3, 
1,  it  was  provided  that  the  jetty  should  be  of  riprap,  rising  ouly  to 
level  of  mean  high  water,  except  between  the  high  and  low  water 
rks  on  the  beach,  where  it  was  to  be  carried  to  the  level  of  the 
hest  tides;  but  no  change  was  made  in  the  estimates.    Under  this 
>ropriation  COO  feet  of  the  jetty  were  built  j  and  under  the  appro- 
ition  of  June  10, 1872,  it  was  extended  to  1,052  feet.   An  estimate 
de  in  1873  of  the  cost  of  completion  ($35,000)  makes  the  estimate 
the  whole  project  $G5,000.   In  1875  a  modification  of  the  project, 
*ed  on  the  observed  effect  of  the  jetty,  was  made,  providing  for  a  jetty 
the  west  side  of  the  entrance,  about  1,075  feet  long,  and  rising  4  feet 
>ve  mean  high  water,  designed  to  increase  the  force  of  the  tidal  cur- 
its  ;  the  width  of  the  channel  was  also  reduced  to  100  feet.   No  new 
imate  was  submitted  at  the  time ;  but  in  1877,  after  about  $8,000  had 
3u  expended  on  the  west  jetty,  it  was  estimated  that  $12,250  would 
required  to  complete  it,  or  $20,250  iu  all.   A  revised  estimate,  made 
the  same  year,  for  the  whole  improvement,  contemplated  extending  the 
it  jetty  to  the  9-foot  curve,  extending  the  west  jetty  000  feet  farther, 
d  dredging  a  channel  100  feet  wide  and  8  feet  de§p  (this  increase  of 
pth  ou  account  of  iucreased  draught  of  vessels  using  the  harbor),  at 
estimated  cost  of  $34,000;  $45,000  had  then  been  appropriated  aud 
arly  expended,  making  the  total  estimate  from  the  beginning  $70,000 
tcluding  $G,000  appropriated  in  1876,  and  then  unexpended).  This 
timate  was  incorrectly  reported  in  1878,  but  reverted  to  in  1870,  aud 
peated  in  each  subsequent  annual  report.   In  1877  one  cut  25  feet 
de  aud  8  feet  deep  was  dredged  through  the  bar.   The  channel  was 
edged  to  a  width  of  100  feet  under  the  appropriation  of  March  3, 
79.    In  1877  the  east  jetty  was  raised  to  a  height  of  5  feet  above 
eau  high  water,  and  extended  50  feet.    In  1878  the  west  jetty  was 
tended  450  feet,  but  the  height  was  made  only  2  feet  above  mean  low 
iter,  except  the  outer  end  and  an  intermediate  point,  which  were 
ised  to  4  feet  above  mean  high  water,  to  serve  as  guides. 
Between  1879  and  1883  both  jetties  were  extended  and  repaired, 
aking  their  respective  lengths  1,390  feet  for  the  east  jetty  and  940 
et  for  the  west. 

OPERATIONS  DURING  THE  FISCAL  YEAR  ENDING  JUNE  30,  1888. 

No  work  was  done. 
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The  east  jetty  is  1,390  feet  long,  terminating  in  10  feet  of  water.  Ttt 
west  jetty  is  010  feet  long,  terminating  in  G.5  feet  of  water.  The  dredge 
channel  retains  nearly  its  depth  of  8  feet  at  mean  low  water. 

PROPOSED  OPERATIONS. 

The  amount  estimated  for  the  completion  of  the  project  was  reaeU 
by  the  appropriation  made  August  2, 1882,  and  the  project  itself  km 
pleted.  Whether  the  depth  gained  will  be  permanent  or  notcano^ 
be  told  by  time.    No  further  operations  are  proposed  at  present 

Appropriations  for  improving  Port  Jefferson  Harbor,  New  York, hi' 
been  made  as  follows,  viz : 


Date. 


Mar.  3, 1871 
•June  10,  1872 
Mar.  a.  1875 
Aug.  14, 1876 
Juno  18, 1878 
iMnr.  3.1879 
Juno  14, 1880 
M«r.  a,  1881 
Aug.   2,  le'82 


Application. 


r*:::::::::::::: 

Koft  und  west  jetties  ... 
Bftft  jetty  und  dredging 
Kast  and  went  jetties  ... 

Dredging  

Kaatand  west  jetties  ... 

Ea«t  jetty  

 do  


■  <■> 

u 

(1 


Total   n» 


Port  Jefferson  ia  a  port  of  deli  ve  ry  iu  tho  collection  district  of  New  York.  T>r«  - 
a  light-bouso  on  Old  Field  Point,  1*  miles  west  of  the  harbor  entrance.  KorrfiV 
New  Haven  Harbor,  Connecticut,  S3  miles  distant,  is  the  nearest  work  of  detVa* 

Matiey  statement. 

July  1,  1887,  amount  available   pM 

July  1,  1888,  balance  available   rr> 


COMMERCIAL  STATISTICS. 
Arrival*  and  departures  of  rcssch. 


Description. 


iers  

Sailing  vessels, 
.etc  


Total 


.V4  £P 


1.342  It" 


The  draught  of  vessels  trading  at  Port  Jefferson  ratiges  from  5  4o  14  feet.  T-' 
tonnage  raugesfrom  25  to  500  tons. 

Cargoes. 


Shipments. 
Koceipts  . 


rincipal  articles  of  commerce  are  coal,  building  materials,  farm  produce, » 
handise. 
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D  21. 

IMPROVEMENT  OF  FLUSHING  BAY,  NEW  YORK. 

Flushing  Bay  is  on  the  north  shore  of  Long  Island,  about  14  miles  by 
rater  from  the  Battery  at  New  York.  The  town  of  Flushing  is  on  the 
ast  bank  of  Flushing  Creek,  a  quarter  of  a  miie  from  the  head  of  the 
iay.  The  bay  is  about  1  mile  wide  aud  2  miles  long ;  the  bottom  is  of 
oit  mud,  nearly  level,  the  depth  in  theoriginal  channel  being  not  much 
greater  than  elsewhere.  In  1861  there  was  a  depth  of  5  feet  at  low 
vater  in  the  channel  leading  up  to  Flushing,  and  in  1879  but  3.0  feet. 

The  mean  rise  of  tide  is  7.1  feet. 

PROJECT  FOR  IMPROVEMENT. 

A.  survey  of  Flushing  Bay  was  made  in  1878,  and  a  project  for  im- 
provement, based  on  it,  was  proposed  and  adopted,  providing  for  the 
construction  of  a  dike  extending  across  the  westerly  part  of  the  mouth 
i>f  the  bay  and  upon  the  west  side  of  the  channel  to  the  head  of  the  bay 
near  Flushing,  and  a  dike  extending  from  a  point  near  the  middle  of 
the  east  shore  in  a  northerly  direction  to  the  0-foot  curve  and  almost 
parallel  to  the  first,  in  order  to  form  a  large  tidal  basin  whose  waters 
should  ebb  and  flow  through  a  narrow  channel,  with  dredging  to  main- 
tain a  channel  C  feet  deep  at  mean  low  water.  The  estimated  cost  for 
carrying  out  this  project  was  as  follows: 


Constructing  4.400  liuear  foet  of  pile-dike,  at  $10  per  foot   $44,000 

Constructing  7,800  linear  feet  of  pile-dike,  at  $9  per  foot   70, 20<J 

Constructing  900  linear  feet  of  pile  dike,  at  $7.50  per  foot   0,750 

Constructing  3, 600  linear  feet  of  single  piling,  at  $3.70  per  foot   13, 320 

For  83,000  cubic  yards  of  dredging,  at  20  cents  per  cubic  yard   10, 000 

Contingencies   22,630 


Total   173,500 


All  the  timber  work  of  the  dikes  was  to  be  creosoted.  Up  to  Juno  30, 
1880,  3,057  linear  feet  of  pile-dike  were  constructed  on  the  west  side  of 
the  channel  from  the  head  of  the  bay.  Subsequent  appropriations  have 
been  expended  in  dredging. 

Under  the  appropriation  of  August  5,  1S86,  a  contract  was  entered 
into,  October  23, 18SG,  with  P.  Sanford  Ross,  of  Jersey  City,  N.  J.,  for  the 
removal  of  45,000  cubic  yards  of  mud  measured  in  scows.  The  dredg- 
ing was  to  be  applied  to  widening  the  channel  and  removing  shoal 
places  in  the  channel  already  dredged.  Work  was  begun  under  this 
contract  May  16, 1887,  and  up  to  June  30, 1887,  23,030  cubic  yards  of 
mud  had  been  removed. 

OPERATIONS  DURING  TIIE  FISCAL  YEAR  ENDING  JUNE  30,  1888. 

Work  was  continued  under  the  contract  with  P.  Sanford  Ross  and 
completed  July  28,  1887.  All  shoal  spots  in  the  channel  were  removed, 
the  (i-foot  channel  widened  to  170  feet  both  along  and  northward  of  the 
dike  and  along  the  wharves  at  Flushing,  and  to  200  feet  from  deep  water 
in  the  bay  to  a  point  500  feet  south  of  the  north  end  of  the  dike  a  dis- 
tance of  2,400  feet.  A  branch  channel  1,450  feet  long  and  55  feet  wide 
was  also  dug  from  near  the  south  end  of  the  dike  to  the  steam-boat  land- 
ing on  the  south  end  of  the  bay,  and  a  turniug  basin  90  feet  square  at 
the  steam-boat  lauding.   An  examination  of  the  dredged  channel  was 
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made  in  June,  18SS.   It  showed  that  the  main  channel  had  still  an  av3 
able  depth  of  nearly  G  feet,  but  that  the  branch  channel  had  shoaled  < 
siderably. 

PRESENT  CONDITION  OF  IMPROVEMENT. 


Of  the  proposed  16,700  linear  feet  of  dike  3,057  have  been  built, 
channel  leading  up  thq^ay  to  the  wharves  has  been  three  times  dred« 
The  examination  of  Juue,  1888,  shows  that  it  has  an  available  depth ( 
nearly  G  feet. 

PROPOSED  OPERATIONS. 

Until  the  dikes  are  completed  dredging  will  be  needed  fxeqoejri 
probably  annually,  to  maintain  the  channel.  If  appropriations  are  I 
more  than  is  urgently  needed  lor  dredging  it  is  proposed  to  com 
the  construction  of  dikes  as  provided  for  in  the  project. 

Appropriations  for  improving  Flushing  Bay,  New  York,  have 
made  as  follows : 


Mar.  3.  1870 
Juno  14. 1980 
Mar.  3.1881 
Aup.  2,1882 
July  6.1884 
Ang.  5,1886 


Application. 


Construction  of  dike 
1  wiping  


...... ....a 


.do 

.do. 
.do 


Total. 


Flushing  Bay  is  in  tho  collection  district  of  New  York.    The  nearest  li^lit-b 
on  North  Brother  Island.    Fort  Schuyler,  Now  York  Harbor,  is  the  nearest  won 
defense. 

Motiey  statement. 

July  1,  1887,  amount  available   fr>,  .-'1 

July  1,  1888,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1, 1887   4,1* 


July  1, 1888,  balance  available  

Amount  appropriated  by  act  of  August  11,  1888 


i,es 
r.  •• 


Amount  available  for  fiscal  year  ending  June  30,  1889   16, >£ 


r  Amount  (estimated)  required  for  completion  of  existing  project   88,5$- 

J  Amount  that  can  bo  prolit  ably  expended  in  fiscal  year  ending  June  30, 1890  35, 0& 
)  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
[     liarbor  acts  of  18(>G  and  18T»7. 


COMMERCIAL  STATISTICS. 

Arrivals  and  departures  of  vessel*. 


Kind. 


ntmmum  

Sailing  vessels. 
Harges,  etc  


Total. 


The  draught  of  vessels  t  rading  at  Flushing  ranges  from  f»  to  9  feet.   Their  toes* 
v:f    ranges  from  20  to  300  tous. 


m 
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Cargoes. 


1 

1 

Tons. 

Value. 

13T>  475 
93,  760 

$3, 152,400 
2,502,425 

229,235 

5,  054, 825 

... 

The  principal  articles  of  commerce  are  manufactured  goods,  coal,  grain,  building 
laterials,  aud  general  merchandise. 


D  22. 

iE  MOVING  SUNKEN  VESSELS  OR  CRAFT  OBSTRUCTION  OR  ENDANGER- 
ING NAVIGATION. 

WRECK  IN  THE  CONNECTICUT  RIVER  AT    HARTFORD,  CONNECTICUT. 

The  sloop  scow  George  C.  Bloomer,  owned  by  Elizur  Smith,  of  Hart- 
ford, Conn.,  sunk  about  five  years  ago  on  the  east  side  of  the  channel 
opposite  Hartford.  In  188G  she  was  reported  as  an  obstruction  to  nav- 
igation ;  her  deck  and  cabin  had  been  carried  away  by  ice,  her  hull  had 
tilled  with  sand,  and  a  bar  was  forming  below  the  wreck  with  from  1  to 
3  feet  of  water  where  the  depth  had  been  6  feet. 

The  contract  with  William  E.  Chapman,  of  Brooklyn,  if.  Y.,  to  re- 
move this  wreck,  which  was  in  force  at  the  date  of  the  last  Annual  Re- 
port, was  completed  August  16, 1S87.  Work  was  done  by  pumping  out 
sand  and  placing  chains  under  the  wreck  to  remove  it  bodily ;  while  lift- 
ing on  the  chains  the  wreck  broke,  and  subsequently  the  greater  part 
of  it  was  removed  by  grappling;  the  pieces  left  were  splinters  too  small 
to  injure  vessels  if  struck  by  them.  A  report  to  the  Chief  of  Engineers, 
dated  October  10, 1887,  gives  details  of  the  removal. 

Abstract  of  contract  for  removing  wreck  in  the  Connecticut  River,  at  Hartford,  Conn.,  in 

force  during  the  fiscal  year  ending  June  30,  1888. 


Name  aud  address  of  contractor. 

Onto, 

Price. 

• 

November  8,  1880..... 

$689 

16,1887. 


WRECK  IN  THE  CONNECTICUT  RIVER  AT  SAYBROOK  POINT,  CONNEC- 
TICUT. 

• 

February  8, 1887,  the  schooner  R.  11.  Daly,  Crowley,  captain  and 

owner,  employed  by  the  contractor  for  delivering  stone  on  the  Saybrook 
jetties,  sunk  while  loaded,  and  lay  in  about  30  feet  of  water  near  the 
west  side  of  the  channel  at  the  mouth  of  South  Cove,  and  about  3,000 
feet  north  of  the  light  house  on  Lyndis  Poiut.  In  April,  18S7,  the  owner 
raade  an  unsuccessful  attempt  to  raise  her ;  he  removed  such  of  her 
spars  as  could  easily  be  detached,  and  abandoned  her. 


Digitized  by  Google 


584      REPORT  OF  THE  CHIEF  OF  ENGINEER8,  U.  S.  ARMV. 

Authority  for  her  removal  was  granted,  and  the  notice  to  owner- 1 
required  by  law,  was  published  May  13, 1887. 

July  13,  1887,  Mr.  C.  O.  Goodrich,  of  Hartford,  Conn.,  made  an  oft 
to  remove  this  wreck  for  the  sum  of  $500 ;  it  was  considered  nnj 
economical  and  advantageous  to  the  Government  to  accept  this  ufej 
which  was  done  with  approval  of  the  Chief  of  Engineers.  Mr.  M 
rich  completed  the  removal  of  this  wreck  December  16, 1887 ;  230  po^M 
of  dynamite  were  exploded  under  her,  completely  shattering  herb 
so  that  a  final  examination  by  sweeping  discovered  no  part  of  the  t 
above  the  surrounding  bottom. 


WRECK  ON  THE  WEST   END   OF  LONG   SAND   SHOAL,  LONG  ELiS 

SOUND. 

In  November,  1885,  the  Louise  Bliss,  a  three-masted  schooner,  saici 
be  about  120  feet  long,  was  wrecked  and  sunk  near  the  west  end  of  Lot: 
Sand  (or  Cornfield)  Shoal,  about  0  miles  southwest  from  the  moatW 
the  Connecticut  River,  and  on  the  south  side  of  the  shoal.  Wli 
wrecked,  she  was  bound  east  with  a  cargo  of  about  700  tons  of  m 
most  of  the  coal  was  removed  from  her  within  a  few  months. 

This  wreck  was  first  reported  as  endaugeriug  navigation  in  the  sir 
mer  of  1887,  and  August  8,  18S7,  a  petition  for  its  removal,  signed  If 
several  transportation  companies  doing  business  in  Long  Island  Sora 
was  forwarded  to  the  Chief  of  Engineers,  with  a  letter  from  the  inspect 
of  the  third  lighthouse  district,  advisiug  such  removal}  authority '' 
such  action  was  grauted  by  the  Secretary  of  War,  August  15,  1887. 

At  this  time  the  wreck  lay  ID  about  3  fathoms  of  water,  and  her  li 
stood  9  feet  above  the  bottom  ;  one  timber,  supposed  to  be  the  m 
was  just  visible  at  low  water. 

The  notice  to  owners,  as  required  by  law,  was  published  Angus;  t 
1887,  and  proposals  for  removal  of  wreck  were  opened  November  S 
1887  j  under  date  of  December  7, 1887,  a  contract  fordoing  the  work:* 
the  sum  of  $1,745  was  entered  into  with  Johnston  &  Maull,  of  Le«^ 
Del.  Work  was  begun  at  once,  and  completed  December  15;  & 
pounds  of  dynamite  were  exploded  under  and  upon  the  wreck,  whi-t 
shattered  it  completely,  and  a  final  examination  showed  no  part  e: ' 
remaining  above  or  upon  the  bottom. 


ibstract  of proposals for  removing  tcreek  at  Cornfield  Shoal,' opened  at  Engineer  0#tf,r  •' 

Army,  New  York  City,  November  23,  1887. 


So. 


Names  and  addresses  of  bidders. 


George  W.  Townseml,  Boston,  Mass  

Ch«s  W.  Johnstou  and  Franklin  C.  Maull  Lewes.  Del 

Atlantic  Dredging  Company.  Brooklyn,  N.  \  

William  E.  Chapman,  JTe^  York  City  


Amount 
of 


Beiasrk*. 


♦2,479    By  blasting. 
1,745  i  By  blasting 
1 ,  8S0    By  blasting  and  pnf  ^ 
By  blasting  and  1*  ; 


•  Entered  into  contract  December  7, 1887 ,  contract  completed  December  15,  1887. 
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•  „ 

KECK  IN  LONG  ISLAND  SOUND,  SOUTHWEST  FROM  BLACK  ROCK  HAR- 
BOR, CONNECTICUT. 

Ill  a  letter  dated  July  30,  1887,  the  collector  of  port  at  Bridgeport, 
oun.,  reported  to  the  Secretary  of  War  that  a  wreck  lying  southwest 
•ora  Black  Rock  Ilarbor,  Connecticut,  was  in  a  very  dangerous  position, 
his  was  referred  to  me,  and  August  8,  1887,  it  was  returned  with  in- 
orsementand  three  inclosures  showing  that  the  wreck  was  the  schooner 
hnma  J.  Higgins,  sunk  by  collision,  April  14, 1887,  and  then  lying  in 
bout  11  fathoms  of  water ;  that  her  spars  were  standing  at  or  near  the 
nrface  and  were  obstructions  dangerous  to  navigation,  such  as  contem 
la  ted  by  section  4  of  tho  river  and  harbor  act  of  June  14, 1880. 

Her  removal  was  authorized  by  the  Secretary  of  War,  August  12, 
887,  and  under  date  of  August  20  the  required  notice  to  owners  was 
ublished.  About  this  time  the  spars  were  broken  off  at  about  low-water 
3\rel,  and  as  the  wreck  lay  between  3  and  4  miles  from  shore  it  was  dif- 
cult  to  fix  its  precise  location  ;  this  was  determined  early  in  December, 
8S7,  and  an  offer  of  Capt.  John  McNeil,  of  the  Bridgeport  Towing  Line, 
□  remove  so  much  of  the  spars  and  rigging  as  was  necessary  to  make 
.  clear  depth  of  25  feet  at  low  water  for  tho  sum  of  $200  was  recom- 
icuded  for  acceptance  as  being  most  economical  and  advantageous  to 
be  Government.  The  recommendation  was  approved  by  the  Secretary 
f  War,  December  17,  1887. 

January  4,  1888,  the  work  was  done,  a  spar  58  feet  long  with  part  of 
bo  hull  attached  being  pulled  out  by  a  tug-boat.  Unfavorable  weather 
lelayed  making  an  examination  sufficient  to  determine  with  certainty 
v  bether  the  work  was  completed  until  April  17,  1888,  when  tho  wreck 
vaa  carefully  swept  and  sounded,  and  nothing  discovered  at  less  than 
19  feet  depth  below  low  water. 
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VKMEXT  OF  HUDSON  RIVER  AND  OF  HARBORS  OF  RONDO  I JT  AND. 
1EKT1ES,  NEW  YORK— REMOVING  OBSTRUCTIONS  IN  EAST  RIVER 
HELL  GATE— IMPROVEMENT  OF  ENTRANCE  TO  NEW  YORK  HAR- 
— IMPROVEMENT  OF  RIVERS  AND  HARBORS  IN  THE  VICINITY  OF 
r  YORK  AND  IN  NORTHERN  NEW  JERSEY. 


IIT  OF  LIE  U  TEN  A  NT-  COL  ON  EL  WALTER  AlcFARLAND,  CORPS  OF 
r  INKERS,  OFFICER  IX  CHARGE,  FOR  THE  FISCAL  YEAR  ENDING 
f£  30,  1888,  WITH  OTHER  DOCUMENTS  RELATING  TO  THE  WORKS. 

IMPROVEMENTS. 


udson  River,  Now  York. 

arbor  of  Saugerties,  New  York, 
.'arbor  at  Ronuout,  New  York, 
[arlera  River,  Now  York, 
'.einoviug  obstructions  in  the  East 

River  and  at  Hell  Gate,  New  York. 
Jcwtown  Creek,  New  York. 
*uttennilk  Channel,  New  York, 
jrowanns  Bay,  New  York, 
tfow  York  Harbor. 


10.  Sheepskead  Bay,  New  York. 

11.  Canareie  Bay,  New  York. 

12.  S  mil  pa  wan  us  Inlet,  New  York. 

13.  Channel  between  Staten  Island  and 

New  Jersey. 

14.  Raritan  Bay,  New  Jersey. 

15.  Removing  sunken  vessels  or  craft  ob- 

structing or  endangering  naviga- 
tion. 


EXAMINATIONS  AND  SURVEY. 


Spring  Creek,  New  York. 


17.  Hudson  River,  Now  York,  between 
New  Baltimore  arfd  Coxsackie. 


Engineer  Office,  U.  S.  Army, 

New  York,  N.  3f.,  July  24, 1888. 

General  :  I  Lave  the  honor  to  transmit  herewith  annual  reports  for 
e  fiscal  year  ending  June  30, 1888,  upon  the  works  of  river  and  harbor 
iprovement  under  the  charge  of  the  late  Lieut.  Col.  Walter  McFar 
nd,  Corps  of  Engineers. 

These  reports  were  completed  and  revised  by  Colonel  McFarland  j>er- 
mally,  within  a  few  days  of  his  death. 

The  works  were  in  temporary  charge  of  Lieut.  Col.  G.  L.  Gillespie 
'oui  January  1,  1888,  to  June  29,  1888. 

Very  respectfully,  your  obedient  servant, 

G£o.  McC.  Derby, 
Captain  of  Engineers,  in  temporary  charge. 

The  Chief  of  Engineers,  U.  S.  A. 

087 


Digitized  by  Google 


.588      REPORT  OF  THE  CHIEF  OF  ENGINEERS,  U.  S.  ARMY. 


E  X. 

IMPROVEMENT  OF  THE  HUDSON  RIVER,  NEW  YORK. 

My  annual  report  for  1885  contained  a  history  of  this  improves: 
accompanied  by  original  reports  and  two  sketches  showing  its  comltii 
at  that  time.  This  may  be  found  in  the  Annual  Report  of  the  Cbirfi 
Engineers  for  1885,  Part  I,  page  677. 

The  only  part  of  the  Hudson  Eiver  which  has  been  improved  brl 
General  Government  is  the  stretch  about  20  miles  long,  beginning 
the  head  of  navigation  at  Troy,  N.  Y.,  about  6  miles  above  Albany.  & 
extending  down  the  river  to  New  Baltimore,  about  14  miles  below  i 
bany. 

While  there  has  always  been  enough  water  below  New  Baltimore ?. 
navigation  this  upper  section  of  the  river,  so  far  as  its  history  is  kn^ 
to  us,  has  always  been  obstructed  bv  bars  and  shoals  due  to  there* 
ence  of  numerous  islands  and  sloughs,  and  the  consequent  diversion 
the  river  water  through  too  many  chaunels. 

Prior  to  1831,  wheu  the  jurisdiction  of  the  Federal  Governments 
these  waters  was  confirmed  by  judicial  decision,  the  State  of  NewY*i 
had  made  eflbrts  to  improve  the  navigation  of  this  part  of  the  m 
Since  1831  the  improvement  of  the  Hudson  River  has  been  eondcf** 
both  by  the  State  of  New  York  and  by  the  General  Government.  :*c 
building  and  repairing  dikes  and  doing  such  dredging  as  seemed  w*> 
sary.  In  the  last  few  years,  however,  the  dike  work  has  been 
most  exclusively  to  the  General  Government,  while  the  State  of  f$ 
York  has  done  most  of  the  dredging  required. 

The  general  system  of  improvement  has  been  the  same  turoogK 
viz,  the  contraction  of  the  channels  by  the  coustructiou  of  jetties  a! 
dikes  intended  to  deepen  them  by  means  of  the  scour  so  produced.**; 
also  deepening  by  dredging  where  it  could  not  be  dispensed  with. 

But  up  to  1831  the  work,  which  had  consisted  almost  entirely  of  * 
construction  of  spur-dikes  and  of  dredging,  had  produced  very  ir.t 
permanent  improvement. 

After  1831,  however,  the  United  States  began  the  present  grcta 
system  of  improvement,  which  cousists  of  contracting  Mechanic* 
means  of  longitudinal  dikes,  intended  to  aid  in  scouring  the  bar* 
shoals,  instead  of  using  spur  jetties,  as  had  been  done  previously. 

Under  this  system  the  United  States  constructed  two  dikes  in 
1836, 1837,  and  1838. 

Then  followed  a  long  interval  of  time  in  which  nothing  was  d< 
the  United  States,  except  in  1852;  but  in  1863  the  State  of  Xew 
took  up  the  improvement  on  the  general  plan  adopted  by  the  Cm 
States  in  1831,  viz,  substituting  a  system  of  longitudinal  dikes  in? 
of  the  jetty  system,  and  between  1863  and  1867,  bnilt  six  import 
longitudinal  dikes  of  this  kind.    (Annual  Report  of  1885,  page 

The  work  was  taken  up  again  by  the  United  States  in  1864, 
out  of  the  general  sum  appropriated  for  river  and  harbor  im. 
ments,  $33,000  were  allotted  for  the  Hudson  .River  improvement, 
this  was  followed  by  the  act  of  June  23,  1866,  which  appropm 
*o0,000  for  the  same  work.   Lieutenant-Colonel,  now  GeueraU 
Newton,  Corps  of  Engineers,  was  placed  in  charge  of  this  improves 
18S4  reiua,ned  in  cbaiW  of  it  eighteen  years;  that  is,  until  Apr 

J^S^T^l  I8G(i'  Geueral  Newton  submitted  a  project  forth 
w^(.h,!,ent  .0t  lhv  -,°  m"vs  of  rivw  ^'tween  New  Baltimore  and  T 
wim  h  may  be  found  m  tUc  Animal  Report  of  the  Chief  of  Eogi 
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part  1,  page  G78;  and  based  upou  this  report  a  systematic  im- 
minent of  the  river  was  begun  and  Las  been  continued  up  to  the 
nt  time. 

>  project  was  to  secure  a  navigable  channel  11  feet  deep  at  meau  » 
?a,ter  from  New  Baltimore  up  to  Albany,  and  9  feet  deep  at  mean 
vater  from  Albany  up  to  Troy. 

0  estimated  cost  of  this  improvement  was  $862,207.75 ;  but  after 
reliable  data  had  been  obtained  in  18C6  and  1807,  a  second  esti- 

1  was  made,  increasing  the  estimate  $122,000.72,  making  the  total 
lated  cost  $984,304.47. 

lis  estimate  was  again  increased  in  1882  by  $78,000  for  the  comple- 
of  existing  works,  a  large  amount  of  the  appropriation  intended  for 
tmction  having  been  spent  on  repairs;  and  again  in  1884  by  $10,000, 
bo  removal  of  a  hitherto  unknown  rock  in  the  Overslaugh  Channel 
aaW  ie's  Point,  which  brought  the  total  estimate  up  to  $1,078,304.47, 
ough  the  amounts  given  in  the  Annual  Reports  as  the  estimated  cost 
le  improvement,  from  1868  to  1881,  have  been  erroneously  printed 
1,304.47,  and  from  1882  to  188G  as  $1,062,304.47. 
f  this  amount  $1,027,288  had  been  appropriated  up  to  June  30, 1885, 
ii  the  available  channel  depth  between  New  Baltimore  and  Albany 
10  feet,  except  at  one  point,  Beacon  Island,  where  there  was  a  depth 
.8  feet ;  and  8  feet  could  be  carried  from  Albany  to  Troy,  except  at 
ille's  Folly  and  Patroon's  Island,  where  there  were  7.8  and  7.5  feet, 
lectively,  at  low  water. 

tiese  bars  were  subsequently  dredged  by  the  State  of  New  York,  but 

ers  have  since  been  formed  yearly  by  ice  gorges. 

'he  gradual  and  steady  increase  in  the  navigable  depths  obtained 

ing  the  improvement  of  the  Iludsou  River  are  very  marked. 

n  1819  the  available  channel  between  New  Baltimore  and  Albany 

*  4  feet  at  mean  low  water;  in  1807  it  was  7£  feet;  in  1878  and  1879 

fas  8J;  in  1885,  10  feet,  except  at  the  spot  mentioned,  which  was 

isequently  dredged  by  the  State.   A  table  showiug  the  depths  from 

9  to  1879  may  be  found  on  page  091,  Annual  Report  of  the  Chief  of 

Kineers  for  1885. 

Che  act  of  Congress  approved  August  5, 1880,  appropriated  $20,250 
this  improvement,  making,  with  the  old  balance  on  hand,  $54,708.40 
aiiable  at  that  date. 

The  condition  of  the  dikes  was  so  bad  that  it  was  found  necessary  to 
ply  all  this  to  repairs  and  not  to  the  construction  of  further  penna- 
nt works. 

The  permanent  works  remaining  to  be  built,  in  order  to  complete  the 
provement  as  originally  projected,  are : 

1.  Completion  of  dike  from  Staat's  Island  to  Campbell's  Island  Dike. 

2.  Completion  of  dike  from  Schermerhorn  to  Shad  Island. 

3.  The  proposed  improvement  betweeu  Shad  Island  and  Mull's  Plaat. 

4.  The  improvement  at  Willow  Island. 

5.  The  construction  of  a  new  dike  below  Niue  Mile  Tree. 
0.  The  extension  of  the  dike  at  Mull's  Plaat. 

7.  The  removal  of  the  Overslaugh  Rock  at  Van  Wie's  Point. 
The  first  of  these  six  items  were,  uuder  the  estimate  of  18S2,  to  cost 
78,000,  and  the  seventh  item,  uuder  the  estimate  of  1884,  was  to  cost 
1G,000;  making  the  total  amount  needed  for  completing  the  original 
reject  $94,000. 

The  actual  cost,  however,  will  exceed  this  amount,  as  the  cost  for 
ouipleting  the  dike  from  Staat's  to  Campbell's  Island  will  exceed  the 
stimate,  since  the  three  detached  sections  of  this  dike,  which  were 
milt  along  the  proposed  line  in  1879,  have  been  completely  broken  by 
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the  action  of  the  ice,  and  an  entirely  new  and  stronger  dike^ 
of  two  rowH  of  piles  filled  in  with  stone,  will  have  to  be  built. 

This  work  will  require  about  6,000  linear  feet  of  pile-<iike.  whi«  . 
$8  per  foot,  will  cost  $48,000,  and  will  therefore  largely  inerea* 
estimate  of  1884.   This  will  probably  bring  np  the  amount  reqnira 
the  completion  of  the  present  project  from  $94,000  to  $120,000. 

Out  of  the  amounts  appropriated  up  to  June  30.  1SS6\  morr 
$.'$5,000  have  been  expended  on  repairs. 

A  careful  examination  of  the  dikes  between  New  Baltimore  and  i 
bany,  made  in  1880  by  Assistant  Engineer  R.  H.  Tallcott,  showed  i 
to  be  in  very  bad  condit  ion,  and  his  estimate  for  repairs  needed  on  m 
was  as  follows: 

1.  West  Dike  at  Now  Baltimore,  completed  last  year  

2.  Mull'*  Dike,  half  dike  (singlo  pile)  

1*.  Harron  Inland  Diko  

4.  Cooyraans  Diko  

5.  Middle  diko  at  (Joey  mans,  completed  last  year  

(I.  Roah  Hook  Dike,  completed  last  year  

7.  Mull's  Plant,  half  diko  

H.  Mull's  Single  Pile  Diko  

9.  Kcoduch  Island  Diko  

10.  Shad  Island  Dike  

11.  Custleton  Diko  '.  

12.  Cedar  Hill  Diko   H» 

13.  Cow  Island  Diko  

14.  Campbell  Island  Diko  

15.  Campbell  Island  Diko  (single  pile)  

10.  Winnie's  Landing,  lewor  diko  (single  pile)  

(Stunt's  Island  Pilo  Dike,  ni*  entirely  new  structure  will  have  to  be 
built.) 

17.  Winnie's  Dike  

IS.  Hear  Island  (single  pile-dike)  

10.  Extension  ol  Overslaugh  Dike  

HO.  Overslaugh  Dike,  repairs  

tfl.  Beacon  Island  Diko  (singlo  pile)  

Papscanco  Dikes: 

IK.  Section  No.S  

H.\.  Sertion  No.  'J  

%2A,  Section  No.  1  

'Jfl.  Bogurt's  Island  (singlo  pile-dike)  

*Ji».  Douw's  Point  Extension  (singlo  pile-dike)  

*.»7.  Douw's  Point  Extension  (double  pile-dike)  

•JS.  Douw's  Point  Dike  

89,  Small  Island  Dike    ^ 

To  w hi i'h  should  be  added  20  per  cent,  for  eontingeut  expenses  and  deterio- 
rations   J? 


Total  estimated  cost  of  repairs  reqnirtnl  to  dikes  between  Xe^r  Baltimore 
and  Albany   ^ 

Of  those  repairs  those  at  the  west  dike.  New  Baltimore,  and  it 
Roah  Hook  Dike  have  been  completed  daring  the  past  year  by  J - 
Marshall  &  Co.,  under  their  contract,  and  those  at  the  middle  difc* 
Coevmans  by  William  D.  Fuller,  under  his  conrraer  for  that  work 

Both  contracts  were  dated  October  7,  lvv 

The  cost  of  the  materials  as  put  into  the 


1.  West  dike  at  New  Baltimore  : 

Piles. 40,507  linear  fret,  at  13  cents  per  foot   %"£c 

Yellow  piue  timberv3M*l  feet.  lv  M  .  as  $4i  tvr  l.<m  3*rc    I. 

Iron.  1#5IS  pounds,  at  «>  cents  i»er  po v.cd  

Stone  fiUing.3,S«*.9  cubic  yard*,  ai  To  eeata  - 

Total   **3 
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Hook  Dike  : 

mies,  14,495  linear  feet,  at  13  cents  per  foot   $1,884.33 

Yellow  pine  timber,  7,915  feet,  B.  M.,  at  $45  per  1,000  feet   35<i.  17 

Iron,  5.1G3  pounds, atfi  cents  per  pound   310. 08 

J^tone  tilling,  560  cubic  yards,  at  75  cents   424.50 

•   

Total   2,975.10 


«l«lle  dike  at  Coeyinans: 

I 'ilea,  53, 949.5  linear  feet,  at  12}  cents  per  foot   0,878.50 

Yellow  pine  timber,  28,878  foet,  13.  M.,  at  $45  per  1,000  feet   1,212. 88 

Stone  filling,  1,537.75  cubic  yards,  at 75 cents   1, 153.31 

I  ron,  24,980.4  pounds,  atG  cents  per  pound   1,499. 18 


Total   10,202.76 


fter  the  contract  for  the  repair  of  the  middle  dike  atCoeymans  had 
i  formed,  it  was  found  necessary  to  rebuild  a  part  of  its  tipper  end 
eet  in  length.  Under  authority  from  the  Chief  of  Engineers,  dated 
tember  5,  1887,  this  work  was  done  by  hired  labor  at  a  cost  of 
3.20,  the  small  cost  involved  not  justifying  advertising, 
lie  cost  of  the  material  built  into  the  work  was  as  follows : 


s,  3,015  linear  feet,  at  12f  cents  per  foot   $3*4. 41 

ow  pine  timber,  3,013  feet,  B.  iL  at  $42 per  1,000  feet   151.75 

rods,  drift  and  screw  bolts,  1,459  pounds,  at  6  cents   87. 54 

;t-i  ron  and  chains  to  protect  the  breaker,  370  pounds,  at  9cents  per  pound.  33.30. 
10  tilling,  441.6  cnbio  yards,  at  75  cents   331. 20 


?he  dikes  between  Albany  and  Troy  are  equally  in  bad  condition, 
se  Island  Crib  Dike  on  the  east  side  of  the  river  opposite  Cuyler's 
and,  built  in  1870,  will  have  to  be  rebuilt  for  2,000  feet. 
The  single  pile-dike,  built  in  1879,  extending  up-stream  from  the 
ver  end  of  Lower  Patroon's  Island  is  practically  carried  away,  and 
mid  be  rebuilt  and  extended  up-stream  so  as  to  connect  with  the1 
ver  dike  of  Patroon's  Island,  built  in  1870.  This  would  require  2,600 
it  of  diking.  Two  breaks,  one  550  feet  long  and  the  other  350  feet 
iff,  Patroon's  Lower  Dike  should  be  closed. 

There  has  been  so  much  fillingbehind  tbosedikes  since  they  were  built, 
at  probably  a  cheaper  form  of  construction  than  that  formerly  used 
uld  be  used  there  safely  now. 

The  water  averages  only  a  foot  in  depth  at  mean  low  water  along  the 
le  of  the  dikes. 

A  dike  outside  of  the  old  line  and  consisting  of  t  wo  rows  of  piles  14 
Bt  long  cut  off  1  foot  above  high  water,  and  suitably  braced,  would 
obably,  at  present  prices,  not  cost  moro  than  $5  per  running  foot  of 
ke;  and  with  the  backing  it  would  have  from  the  remnants  of  the 
d  dike  and  from  the  ground  which  has  filled  in  behind  it,  it  would  be 
ronger  than  the  original  dikes. 

The  revetments  along  the  face  of  Patroon's  and  Hillhouse  islauds  are 
earing  away,  but  not  sufficiently  so  to  make  their  repair  necessary  for 
ie  present 

There  are  two  breaks  in  the  Port  Schuyler  Dike,  one  200  and  the 
ther  100  feet  in  length.  These  should  be  repaired  without  delay  as  a 
irge  amount  of  water  is  at  ebb  tide  deflected  from  the  main  channel 
irough  them,  and  twice  during  freshets  a  large  amount  of  material 
as  beeu  washed  down  the  back  channel  past  Hillhouse  and  Cuyler's 
ilauds  into  the  main  channel  below.  The  cost  of  repairing  these  two 
reaks  by  a  pile-dike  8  feet  wide  would  be  about  $10  per  linear  foot. 
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The  total  cost  of  repairing  the  dikes  above  Albany  would  be  th^n  d 
follows : 

1.  Base  Island  Dike,  '2.000  feet,  at  $5  per  linear  foot   $*' 

2.  Rebuilding  Lower  Patroon's  Single  Pile  Dike  and  connecting  it  with 
Lower  Patroon's  Crib  Dike,  2,600  feet,  at  $5   U  «• 

3.  Repairing  breaks  in  Lower  Patroon's  Dike,  900  feet,  at  $3   < 

4.  Repairing  breaks  in  Port  Schuyler  Dike  300  feet,  at  $10  

Contingencies,  20  percent  


Total  repairs  required  from  Albany  

This  estimate  was  not  included  in  the  last  Annual  Report. 
The  whole  amount  needed  therefore  for  the  repair  and  completion 
the  works  on  the  Upper  Hudson  is  as  follows : 

For  the  repair  of  dikes  below  Albany  $16*  ■ 

For  the  repair  of  dikes  above  Albany  -   £ 

For  the  construction  of  the  permanent  works  needed  to  complete  the  proj- 
ect now  under  execution  (estimate  given  above)   1* 


Total   Sr."" 

The  whole  of  this  amount  could  be  profitably  exi>cuded  iu  onesea> 
and  the  work  would  be  more  economically  done  were  the  whole  amoti 
needed  appropriated  in  one  sum. 

The  chaunels  remain  in  about  the  same  condition  as  last  ipre: 
Xiue  feet  can  easily  be  carried  at  ordinary  low  water  to  Albany,  aa 
feet  to  Trov. 

The  usual  bars  have  formed  this  spring  at  Mull's  Cross-over  thn^. 
the  action  of  ice  jams  and  freshets,  although  dredged  last  fall  by*- 
State  of  New  York.  It  was  originally  intended  that  the  channel  sb« 
follow  the  west  hank  of  the  river  at  this  point,  but,  as  rock  was  fc>: 
at  a  depth  of  0  feet,  or  less,  below  mean  low  water,  it  became  neces< 
for  economical  reasons,  to  throw  the  curreut  of  the  river  towards  i 
east  side  by  the  construction  of  a  pile-dike  from  8bad  Island  to  MoT* 

The  pile-dike  is  in  a  very-  dilapidated  condition  and  shonld  be  rv^- 
eutirelv  and  extended  bv  crib-work  down-stream. 

The  usual  shoal  baa  also  formed  this  spring  at  the  Overslaugh  - 
Bogart's  Island,  and.  as  stated  in  my  last  annual  report,  is  due  profo 
to  the  condition  of  the  Papseanee  dikes,  which  are  in  such  bad  rep- 
that  they  do  not  effect  their  purpose,  which  was  to  contract  thecbaa:- 
width  and  threw  the  current  along  Bogarts  Island  and  the  Oversla^- 

Tvro  shoals  have  been  found  this  spring  between  the  railroad  bno: 
at  Albany. 

The  Siate  of  New  York  has  dredges  now  at  work  on  Mull's  CrossiT 
and  the  shoals  between  the  bridges  and  Albanv:  and  it  is  undent 
coutraots  for  dredging  wore  to  Iv  let  about  the  29th  of  June. 

This  annual  dre\'.g;i;g  does  no  permanent  good.   The  old  damj  - 
places  beir.nd  the  dikes  are  tilled  up.  and  the  present  system  appear* 
U?  to  dump  che  dredged  material  along  the  channel-face  of  the  nea^ 
dike,  ar.d  after  the  dredging  of  the  channel  is  completed  to  mortfc 
dredge  to  the  dike  and  l:tt  the  dumped  material  over  or  upon  tbe<b 
as  max      most  convenient.    When  the  material  is  left  on  top  oi  * 
dike  the  waves  of  every  s:ea  ai-boa:  passim  at  high  water  wash  it 
*£atn  into  the  chases  below. 

It  *.s  more  than  prvbab>  tha;  the  rilling  in  of  thechauuel  this  year  <? 
pos:te  ra:rvvv/s  Island  :s  caused  by  the  material  dredged  from  that  W 

»per  end  of  the  dike:  *^ 
are  caused  by  the  s*3 
the  Bath  Dike,  Bo:^ 
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*  * 

dikes  last  year  were  covered  up  with,  material  from  G  to  10  feet 
£fcnd  now  scarcely  a  trace  of  it  is  left. 

0  same  may  be  said  of  tin*  sboal  at  the  Overslaugh, as  the  material 
loposited  ou  the  Douw'a  Point  Dike,  which  has  entirely  disappeared 

last  fall. 

>st;  of  the  material  dredged  last  fall  from  Mull's  Crossover  was 
aed  behiud  Schermerhoru  aud  Shad  islands ;  but  this  year  it  is  be- 
ixmped  in  front  of  the  State  Dike  built  between  Seodach  Island  and 
's  Plaat,  with  the  intention  of  finally  lifting  it  over  or  upon  the  dike, 
is  certain  that  50  per  cent.,  if  not  more,  of  the  material  dredged 

1  its  way  back  mto  the  channels  by  being  washed  down  from  the  top 
i©  dikes. 

lis  system  of  work  ought  to  be  changed  aud  some  method  adopted 
transferring  the  material  dredged  to  the  places  where  it  can  not 
i  I  >ly  get  back  again  into  the  channel. 

full  tatemeut  of  the  commerce  of  the  river  was  given  in  ray  last 
ual  report. 

AMOUNTS  APPROPRIATED. 


ct  of  Congress  approved- 
June  30, 1834   $70,000 

July  2. 1836   100,000 

March  3, 1837   100,000 

July  7, 1838    100,000 

August  30, 1852   50, 000 


420,  000 

AMOUNTS  APPROPRIATED  FOR  PRESENT  PROJECT. 

act  of  Congress  approved — 

J une28,  l»64,allotineut   $33, 000. 00 

J  une  23, 186(5   50, 000. 00 

March  3, 1867   305, 188. 00 

July  26, 1868   85,000.00 

April  10,  I860   80, 100.  00 

July  11,1870   40,000.00 

March  3, 1871    40,000.00 

Jiiuel0,1872    40,000.00 

March  3, 1873    40,000.00 

June  23, 1874   40,000.00 

March  3, 1875    40,000.00 

A  ugnst  14, 1876    50, 000. 00 

Juuel8,1878   70,000.00 

March  3, 1879    30, 000. 00 

Jane  14, 1880   20,000.00 

March  3, 1881    15,000.00 

act  of  Congress  passed  August  2, 1882   10, 000. 00 

act  of  Congress  approved  July  5, 1884    30, 000. 00 

Augnst5,1886    20,250.00 


Total....  :  1,053,538.00 

Received  from  other  sources   702. 57 


1,054,330.57 


Amount  expended  to  June  30, 1888  1, 032, 137. 50 

Money  statement 

dy  1, 1887,  amount  available   $23, 018. 50 

uly  1, 1888,  amount  expended  during  the  Gscal  year,  exclusive  of  liabilities 
outstanding  July  1, 1887   1 , 560. 22 


uly  1,  1888,  balance  available   21, 458. 28 

mount  appropriated  by  act  of  August  11, 1888    75, 000. 00 


Lmoairt  available  for  fiscal  year  ending  June  30, 1889    96, 458. 28 


ENCr  88  38 


Digitized  by  Google 


594       REPORT  OF  THE  CHIEF  OF  EXGISTEXi:*.  t.  ^ 


Amount  < t'<\\.\unk\»A ,  wi  aired  for  completion  **i  tx.-.*..i..ri«:   *lru  ». 

Amount  t  hat, can  b^orohtably  expended  infiacal  ye*x*-xKjsjr  Jtn»r;k«.        1-1.  "  * 
Mulmj ltt**l  in  compliance  with  re/jaireinenu  of  kw:/^  r  <«f  rjr««  ujt 
harbor  acU  of  J*Xi  and  1 W7. 


COMMERCIAL    ftTATlHTICH   OK  THE  POKT   OV    ALBANY.  XET  Y«j>££.  J'.'i   Tlil  , 

YEAR  ENDING  JL'NE  30, 

(From  A.  I).  Col<»,  *.*q  ,  eurreyor  of  tb*  port.. 

Val  n«  of  i  m  port*  :.  » 

DlltilJII  Collected  tlxTfOll   K&MC; 

The  following.  are  extract*  from  the  report  of  the  Hon.  John  SLanaban.  sn;rr- 
tendent  public  workn,  Htate  of  New  York,  for  the  year  1S87.  on  trade  and  tonni^ 
canal* : 


Arriving  at  tld«  water  of  thn  Ilndaon  River  at  Albany  and  Troy. 
M«r<  handUn  that  went  U)  Now  York  


3,15^,923  IT!,':- 
2,  2.Y1.  WJ     t  l.r  ' 


E  2. 

IMPROVEMENT  OF  SAUGERTJE8  HARBOR,  NEW  YORK. 

Tho  harbor  of  Saugertios  is  the  name  applied  to  the  mouth  of  Esop 
Oreek,  which  empties  into  tho  Hudson  River,  on  the  west  shore,  abii 
100  miles  above  the  city  of  New  York.  With  the  exception  of  sol- 
slight  works  undertaken  by  the  inhabitants,  giving  no  permauent  re 
suits,  nothing  had  been  done  toward  tho  improvement  of  this  baric 
until  it  was  undertaken  by  the  United  States  Government  in  1SS7.  In 
188.1  a  survey  of  the  harbor  was  made  under  the  direction  of  Genen. 
John  Newton,  Corps  of  Engineers,  who  suggested  two  plaus  of  improve 
n)6nt|  both  providing  for  the  construction  of  parallel  dikes  and  fo* 
dredging  t  he  channel  between  them.  See  Annual  Keport  of  the  Chi 
of  Engineers  for  1884,  Part  I,  page  71G.) 

A  re  examination  of  the  harbor,  made  iu  1887,  after  the  State  i* 
done  some  dredging  in  tho  cuannel,  resulted  iu  the  submission  of  > 
third  pnu'eet,  differing  but  slightly  from  those  previously  submittal, 
main  difference  being  in  the  location.   This  project  was  approved  a: 
its  execution  was  begun  the  same  year. 

Its  estimated  cost  was  as  follows : 

North  dike,  2,300  feet  long: 

Pile-work,  2,100  running  feet,  at  $7  per  foot  

Crib-work,  140  running  feet,  at  $30  per  foot  

South  dike,  2,300  feet  long  : 

Pile-work,  'J. W0  running  feet,  at  $7  per  foot  

ft  lb- work.  100  running  feet,  at  $30  per  foot  

Oredging  30.000  cubic  yards,  at  25  Centa  

Contingencies,  about  15  per  cent  

Total  ~ 

As  the  $20,000  which  had  been  s^pnwiiceu  tor  tiiis  improYemea; - 
1884  and  188G  was  only  sufficient  to  bniUioot?  or!  ilie  prtjposed  dibs." 
was  decided  to  apply  it  to  the  south  dike  <a  /.  leaving  tae  otier  :o  « 
provided  for  by  subsequent  appropria:>« 
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or  its  coustructiou  were  therefore  invited  by  public  advertise- 
d.  the  work  being  awarded  to  Messrs.  Henry  DuBois's  Sons,  at 
inear  foot  of  dike,  a  contract,  dated  July  28,  1S87,  was  entered 
1  them  accordingly. 

>nstruction  was  begun  August  IS  and  was  continued  until  the 
ecember,  1887,  when  work  closed  for  the  season,  and  as  the  con- 
d  been  delayed  by  reason  of  bad  weather,  the  time  for  its  com- 
«vas  extended  to  June  L~>,  1888. 

the  resumption  of  the  work  in  the  spring  of  18S3,  it  was  found 
>  dike  hail  been  somewhat  injured  by  the  ice  during  the  winter, 
feet  from  the  inner  end  the  piles  had  been  broken  off,  and  at 
,000  feet  from  the  shore  end  the  dike  had  been  lifted  slightly 
stance  of  about  100  feet  and  pushed  over  towards  the  south, 
.  enough  to  impair  its  strength  or  efficiency, 
jroken  piles  have  been  replaced  by  tho  contractor.  The  dike  is 
mpleted.    It  is  2,3G3 J  feet  in  length  and  consists  of  a  double  row 

1  driven  C  feet  apart  from  center  to  center,  the  tops  of  piles  being 

2  feet  above  mean  high  water.   Two  courses  of  timber  0  by  112 
are  bolted  along  the  inner  and  outer  faces  of  the  dike,  and  the 
between  the  piles  is  tilled  in  with  stone.   The  rows  of  piles  are 
ogether  at  intervals  of  12  feet  with  timber  cross-ties  12  by  12 
,  and  with  two  iron  tie  rods  between  tho  timber  cross-ties. 

the  completion  of  the  work  in  accordance  with  the  approved  plan, 
m  of  $32,000  is  required. 

ill  statement  of  the  commerce  of  Saugerties  may  be  found  in  my 
nnnal  report.  No  additional  information  concerning  it  has  been 
ed. 

;erties  is  tho  collection  district  of  Albany,  N.  Y.,  which  is  tho  nearest  port  of 
Tho  nearest  light-houso  is  at  tho  month  of  Esopns  Creek. 

AMOUNTS  ArrUOPMATED. 

1884   $5,000.00 

it  5,  1886    13,000.00 

Total]   20,000.00 

mt  expended  to  June  30, 1868   13, 3G3.  14 


Money  statement. 


1,  1887,  amount  available   §11),  939. 97> 

1,  1883,  amount  expended  during  fiscal  year,  exclusive 

liabilities  outstanding  July  1,  1887  1   $13,303.09 

1,  1888,  outstanding  liabilities   3,938. 17 

  17,  -241.20 

•  1,  1888,  balance  available   2, 698. fil) 

>nnt  appropriated  by  act  of  August  11,  1688   12, 000. 00 

Hint  available  for  fiscal  year  ending  Juno  30,  1869   14,  G98. 6D 

mount  (estimated)  required  for  completion  of  existing  project   20,000.0i> 

mounttbat  can  bo  profitably  expended  in  fiscal  yearending  Juno  30, 1890  20, 000.  (H.) 
nluuitted  in  complianco  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  180G  and  1807. 
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Attract  of  bids  for  building  a  pile-ilike  at  Sangatie*  Harbor,  Aci 
United  State*  Engineer  Office,  Army  Building,  Xetc  York,  July  \ 
in.,  undtr  adrertinement  of  June  'J7f  18^7. 


yric  l'ori",  oyaxi  f  : 
20,  1H?7,  at  ft* 


No. 


N 


of  bidden. 


a 

4 

5 
G 
7 


Joseph  L.  Powley,  Rondont,  N.  Y  

Alexander  Sturgeon,  Kondout,  X.  Y  

John  Sattorlee,  Intflcwood.  N.J  

Stephen  A.  Kelly,  lirooklvn,  N.  Y  

Mum  &.  Sanford.  Jersey  City,  N.J  

Heurv  Dn  Boia'a  Sons.  New  York.  X.  Y 
Richard  Parrot t.  Xewburyh.  X.  Y  


'  The  price  entered  in  thi*  hid  of  Mr  Parrot t  had  been  altered  by  erasure  and  loterliraiiK  1 
eareleaa  a  manner  that  it  was  impossible  to  determine  what  amount  Van  intended,  although  tat 
said  it  waa  |7. 

Abstract  of  contract  entered  into  during  thejitcal  year  ending  June  30,  1889L 


X) 


Prioeper 
Iin«ar 

foot 


llenry  Du  Boia  a  Sons   July  28.  lf*7    Baildia;  2  :*0  feet 


A.rws 


I 

I  


E3- 

IMPROVEMENT  OF  THE  HARBOR  AT  BOXDOCT,  NEW  YORK. 

RondOQt  Harbor  is  formed  by  the  inouth  of  Uondout  Creek,  *b 
empties  into  the  Hudson  River  on  its  west  side,  about  90  miles  »K 
the  city  of  New  York.  The  creek  is  a  tidal  stream  for  3  miles  at» 
its  month.  Prior  to  1S71  improvements  had  been  made  by  private? 
sons  and  corporations, but  no  permaneut  benetit  had  been  derived t 
them.  In  1>09  a  survey  of  the  harbor  was  made  by  the  Governor: 
with  a  view  to  its  permanent  improvement,  and  it  was  then  found  t- 
the  available  depth  of  water  in  the  channel  was  about  7  feet. 

The  project  of  improvement  based  upon  this  survey  provided  fa  ' 
formation  ami  maintenance  of  a  chaunel  100  feet  wide  and  U  feet  Jr- 
at  the  mouth  of  the  creek,  to  be  obtained  by  means  of  dredging* 
diking  Two  parallel  channel-dikes  were  to  be  built  outward  to^r 
and  into  the  Hudson  River,  their  outer  ends  curving  jrently  ikr 
stream,  wfctle  a  branch  dike  running  up-stream  along  the  Hodson^- 
the  outer  end  of  the  north  dtke  was  to  protect  that  dike  from  desn 
lion  by  running  ice.    The  estimate*!  cost  of  this  work  was  as  follow 

H:^«V.rc  IV  r^r:>.  uAc*  T4*  varxi*   W  "'' 

|V<u\Un£  '^e  o:k*.  t4^-  yaru*    * 

Hn-.a.;^  ih^^st^a.We.  l.^T.  var\»  l;z,Z   * 

IVw*U.«\C  *  e>.*M*2  3UW  ie^l  tCC*.  Ijv  iex-l  w*ie,  azxl  14  feet  deep  at  low  * 

*  au*r.  4S\W  osNtt  ya:\J*»  a*      <\    Jjf 

iNMMuvceifaN**  — — .   *" 

The  una!  length  of  the  north  and  south  dikes  was,  however,  to  1* jr 
tortumed  after  observing       effeors  whkh  they  might  prodoce  fr* 
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MDOval  of  the  bar  as  they  were  gradually  extended  outward.  The  work 
as  begun  in  1872  and  was  completed  in  1880.  It  was  found  by  expe- 
cnce  that  the  dikes  might  be  shortened  so  much  below  the  lengths 
riginally  deemed  necessary  for  them;  that  the  total  cost  of  the  work 
as  reduced  to  $90,000,  a  little  more  than  one-half  the  original  estimate. 
On  the  completion  of  the  work  the  north  dike  was  about  2,200  feet 
>ug;  the  branch  dike,  running  up  the  Hudson,  was  about  1,000  feet 
>ng ;  the  south  dike  was  about  2,800  feet  long,  with  a  spur  to  the  light  - 
ouse  330  feet  long,  while  a  channel  wide  enough  for  existing  coin- 
lerce  and  13£  feet  deep  had  been  obtained  along  the  north  dike.  A 
istory  of  the  improvement  may  be  found  in  the  Annual  Report  of  the 
Sbtef  of  Engineers  for  1881,  Part  I,  page  494. 

The  appropriations  for  this  harbor  made  since  the  completion  of  the  * 
orks  in  1880  have  been  applied  exclusively  to  the  repair  of  the  dikes, 
lie  channel  being  in  a  very  satisfactory  condition,  it  having  a  depth  of 
bout  14  feet  at  mean  low  water.  The  appropriation  of  $2,500  made  by 
ct  of  Congress  approved  August  5, 1886,  has  been  applied  during  the 
ust  year  to  their  further  repair,  and  to  protect  them  with  fender-piles. 

Bids  for  this  work  were  called  for  by  circular  letter  dated  August  8, 
SS7,  and  a  contract  was  formed  accordingly  with  J.  L.  Powley  under 
ate  of  August  31,  1887.  He  did  not  begin  work,  however,  until  Octo- 
er  28,  but  as  his  contract  was  nearly  finished  at  the  designated  time, 
,  was  thought  best  to  extend  it  to  December  31,when  it  was  completed. 

The  work  consisted  in  driving  fender-piles  along  the  channel  side  of 
tie  north  dike  at  intervals  varying  from  4  feet  near  the  outer  end  to  50 
*et  at  the  inner  end ;  and  a  cluster  of  piles  was  driven  to  protect  the 
titer  end  of  the  south  dike  against  damage  by  collision. 

Two  small  breaks  in  the  north  dike  were  repaired. 

This  work  cost  $2,296.02,  and  the  following  materials  were  made  use 
f: 

Oak  piles,  42  feet  long;  aggregate  length,  6,977  feet ;  white-pine  tim- 
er, 11,427  feet,  board  measure;  iron  and  chain,  6,080  pounds. 

The  channel  is  in  excellent  condition,  and  there  is  no  reason  to  ex 
ect  any  deterioration  in  it  unless  the  dikes  are  carried  away.  They 
re  now  iu  very  bad  condition  from  age  and  decay,  and  should  be  re- 
laced  as  speedily  as  possible.   Ten  thousand  dollars  could  be  well  ap- 
lied  iu  this  way  during  the  next  fiscal  year.  i 

The  commerce  of  Kondout  Creek  is  very  large,  amounting  in  18S7  to 

tonnage  of  2,109,716  tons,  with  a  value  of  $14,320,015.  It  consists 
rincipally  of  coal,  lime,  and  cement  and  bluestone,  and  is  carried  on 
i  vessels  of  from  6  to  15  feet  draught. 

Kondout  is  in  the  collection  district  of  New  York.  Tin?  neurit  works  of  defense 
ro  those  of  New  York  Harbor.  A  statement  of  the  amount  of  its  commerce  will  bo 
»iin<l  in  my  last  annual  report.    No  late  information  concerning  it  has  been  received. 


Money  statement. 

uly  I,  18S7,  amount  available   $•>, otiO.  3G  • 

uly  1,  18*4,  amount  expended  during  fiscal,  exclusive  of  liabilities  out- 
standing July  1,  1SS7   "J,  401).  1 1 


uly  1,  18efc<,  balance  available   151.22 

mount  appropriated  by  act  of  August  11,  I88d   .r»,  000. 00 


mount  available  for  fiscal  year  ending  June  :W,    5, 151.22 


Amount  (estimated)  required  for  completion  of  existing  project   .*•,  000.  00 

Amount  that  can  be  prolitably  expended  in  fiscal  year  ending  JuneilO,  isiio     f»,  000. 00 
.Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acta  of  lttGti  aud  UJ07. 
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Jhntract  of  bid*  for  repairing  the  dike*  at  liondout Harbor,  AVir  York,  opened  at  Lkt  £ » 
State*  Engineer  Office,  Army  Building.  .NVic  York,  Jvgu*t  18,  lcr7,  at  12  o'clocl  m., 
circular  letter  of  August  8,  1S37. 


>  o.             Name  of  bidders. 

Wbite-oak 
piles,  7,000  lin- 
ear feet. 

Yellow-pine 
timber.  15  000 
feet  R  M. 

Iron, 
5 

Some, 
«Uubic 

J    Xiiotxi&s  S t ti r^coo ••••••  •••••••••* 

C<,U*  22 

20 

140 

li 

8 

»1 

1 

Ab$tract  of  contract  entered  into  during  the  peal  year  ending  June  30,  1*8. 


l>ate.  Purpose  Price 


J.  L  Powley   Au£.  51. 1SST  .  7.00O  lirtar  feet  pi!**  .j  22  rtal*  linear  foot  . .       I:  - 

15. 000  feet,  R.      jei-  !  MO  per  l,w»  ' 


5.000  poaud*  iron  I  5  cents  per  pound  ! 

40  cubic  raids  atone  . .  $1  per  cubic  yard  J  • 


I                    i  I 
Total  


E4. 

IMPROVEMENT  OF  THE  HARLEM  RIVER,  NEW  YORK. 

The  streams  included  in  this  improvement  are  the  Harlem  River  *x 
Spay  ten  Dnyvil  Creek.   The  former  empties  into  the  East  River  De- 
Hell  Gate,  and  the  latter  into  the  Hudson  Eiver,  and  together  sepan 
Manhattan  Island  from  the  mainland.   The  two  streams  interchai: 
waters  at  Kingsbridge.  but  two  bridges,  with  only  short  spans  of  fr: 
10  to  15  feet,  form  dams  and  prevent  a  free  interchange.   The  H&i' 
River  is  navigable  as  far  as  Morris  Dock  for  vessels  of  from  12  to  1* 
feet  draught,  and  that  is  practically  the  head  of  navigation  at  pre* 
though  light  draught  boats  can  go  as  far  as  Fordham  Landing,  1 
farther.   Spnyten  Dnyvil  Creek  is  navigable  at  high  water  as  far . 
Kingsbridge  for  vessels  drawing  S  feet.   The  range  of  the  tides  in  LV 
lem  River  varies  from  5.2  feet  at  Third  Avenue  Bridge  to  6  feet  at; 
mouth  of  Dyekman's  Creek,  near  the  head  of  navigation.    The  ude> 
Spnyten  Dnyvil  Creek  have  a  range  of  about  4  feet.   A  full  histor 
this*  improvement,  and  the  legal  proceedings  for  the  acquirement 
the  laud  needed  for  it,  is  to  be  found  in  the  Report  of  the  Chief  of  I 
gineers  for  LSS7,  Tart  1.  page  Go5. 

The  present  project  i  t  the  improvement  was  adopted  iu  1879.  T: 
route  selected  beirg  the  one  recommended  by  General  Newton  hi- 
report  in  IS 75.  a  chance  King  made  in  the  width  of  the  proposed cb 
nel  from  350  to  4'.»0  feet,  except  in  the  rock  cat  through  Dycknw • 
Meadow.    The  depth  of  the  channel  to  be  excavated  is  15  feet  at  m 
low  water  except  ia  the  rock  cut,  when  IS  feet  will  be  the  depth. 

The  original  est  imate  for  the  cost  of  the  work  was  in  round  nomi*; 

The  field  and  oruee  work  necessary  for  the  establishment  of  the  lh- 
of  the  improvement  between  the  Hudson  and  Harlem  rivers  and  t ■* 
borings  tor  the  determ:  nation  of  th«*  material  through  which  tbee*J 
pvisin  \*as  to  be  excavated  wL.ca  * ere  in  progress  at  the  end  ol  -v 
Ust  fiscal  year  were  continued,  and  the  latter  were  finished  Augmt*1, 
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otal  number  of  borings  made  was  141.  with  a  total  length  of  0,278 
niitl  ranging  in  depth  from  9  to  112  feet 

soon  as  the  triangnlation  was  completed  a  series  of  cross-sections 
ie  accurate  determination  of  the  quantity  of  material  to  be  removed 
the  cut  through Dyckman's  Meadow  was  begun,  and  the  necessary 
work  and  calculations  were  completed  the  latter  part  of  October, 
ougli  it  would  have  been  more  economical  to  carry  on  the  work 
ljrli  the  marsh  south  of  the  foundry  and  rolling  mill  at  the  same 
that  the  excavation  of  the  rock  cut  through  Dyckman's  Meadow 
iu  progress,  and  to  make  use  of  the  rock  excavated  in  structures 
he  protection  of  the  sides  and  bottom  of  the  new  channel  through 
marsh,  the  amount  of  the  appropriation  would  not  admit  of  such  a 
sion,  and  it  was  therefore  decided  to  apply  the  appropriation  to  the 
ivatiou  of  the  rock  cut  through  Dyckman's  Meadow,  and  to  store 
rock  from  the  cut  on  leased  land  adjoining  the  work  until  theoppor- 
ty  for  using  it  in  the  work  should  occur.  With  this  in  view  a  strip 
mil  of  about  7:\  acres  was  leased  from  Mr.  Isaac  M.  Dyckman  at  the 
>  of  $1,000  per  year,  the  lease  to  begin  on  December  1,  1887. 
ids  for  excavatiug  150,000  cubic  yards  of  material,  more  or  less,  from 
cut  through  Dyckman's  Meadow  were  advertised  for  October  13, 
L  were  opened  November  9, 1887.  Mr.  John  Satterlee's  bid  was  the 
est,  at  93  cents  for  excavation  above  mean  low  water  and  $1.13  for 
avation  below  mean  low  water,  all  expeuses  of  dams  and  pumping 
ae  borne  by  the  contractor.  Owing  to  doubts  of  Mr.  Satterlee's  abil- 
to  do  the  work,  the  contract  was  not  awarded  for  some  weeks.  On 
cember  15,  Mr.  Satterlee  having  furnished  the  required  bonds,  the 
rk  was  awarded  to  him  and  the  contract  signed.  The  price  bid  for 
s  excavation  was  so  much  less  than  had  been  anticipated,  that  the 
autity  to  be  excavated  under  this  contract  was  increased  to  300,000 
bic  yards,  more  or  less;  and,  as  laid  out  on  the  ground,  it  will  include 
out  60,000  cubic  yards  of  earth  and  loose  rock  aud  about  250,000  cubic 
rds  of  solid  rock,  which  at  the  prices  for  excavation  above  and  below 
e  plane  of  mean  low  water  will  cost  about  $315,000. 
The  contractor  began  preparations  for  work  as  soon  as  the  contract 
is  signed,  but  did  not  begin  excavation  until  January  9, 1888,  and 
en  only  with  a  few  teams,  stripping  the  rock.  The  rock  excavation 
as  begun  January  19  with  a  few  hand  drills,  and  two  steam  drills  were 
arted  January  24.  Until  March  19  all  the  material  excavated  was 
Bulled  away  on  wagons  or  drags,  but  on  that  date  the  tracks  leading 
•om  the  rock- cut  to  a  trestle  with  a  steep  incline  for  raising  the  rock, 
nd  making  a  high  dump  on  the  ground  leased  for  storage,  were  put 
i  operation,  aud  have  worked  fairly  well  ever  since.  The  earth  strip- 
ing, except  on  the  marsh,  is  still  hauled  away  on  wagons  and  carts  and 
ised  for  filling  up  lots  belonging  to  private  individuals. 

The  weather,  which  up  to  the  middle  of  December  had  been  quite 
nild  and  dry,  at  that  time  became  very  cold  and  stormy,  and  during 
he  mouths  of  January,  February,  and  most  of  March  continued  to  be 
rery  unfavorable  for  the  work.  On  March  12  an  unprecedented  storm 
:>f  wind  and  snow  visited  this  section  of  the  country,  and  for  a  week  no 
work  was  done.  For  three  days  communication  with  the  lower  part  of 
the  city  was  entirely  cut  oft'  by  heavy  snow-drifts  both  on  the  railroads 
and  streets.  The  location  of  the  work  is  very  much  exposed,  and  the 
cold  northwesterly  winds  sweeping  through  the  valley  of  the  Spuyten 
Day vil  and  the  gap  through  which  the  cut  is  being  excavated  made  it 
impoMtble  at  time*  for  the  men  to  work  without  risk  of  freezing  their 
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hands  and  feet.  During  the  morni*  of  April 
vorable,  bat  the  moc.lL  of  Mar  was  very  we. 
The  progress  of  the  work  was  very  slow.  and  on  March  &  cm:jr  iflgB 
cubic  yard*  bad  been  removed  from  the  cel.  which  was  *r««n  oc*-sa 
of  tbe  amount  call**!  for  bj  the  contract.  Tbe  last  taret  nscqiLfcs:* 
progress  has  beta  tx-tter.  but  so  far  has  Dot  re*d#ed  iht  coctt-2c*  em- 
ulation of  20,00(1  cubic  yard*  per  mouth. 

A  short  dam  built  entirely  of  eanh  has  been  made  aero*?  iryeknuas 
Creek,  near  the  Kingsbridge  road,  to  keep  out  tbr  Harlem  w*2l 
and  a  long  dam  on  the  marsh  composed  of  a  double  row  of  P"«  " 
wooden  braces  and  iron  tie  rods,  and  a  continuous  row  of  ton^a^aa 
grooved  sheet-piling  on  the  outride,  and  hanked  over  for » 
about  6  feet  on  top  with  tbe  marsh  sod.  has  been  completed  r 
of  the  cut  toward  Spojtea  Duy  vil  Creek. 

Since  tbe  completion  of  the* dams  a  large  pump  has  been 
eration  and  an  attempt  made  to  lift  the  mud  overlying  the 
the  westerly  end  of  tbe  work  under  contract,  and  to  deposit  it  3* 
adjoining  marsh.    At  first,  o*ing  to  the  roots  which  extended  :■>  * 
depth  of  from  8  to  10  feet,  tbe  experiment  was  not  very  success! to- 
by  using  a  larger  pump  tbe  difficulties  have  been  overcome  and  & 
pump  is  now  lifting  the  material  very  well.   Tbe  water  needed  is  ss? 
plied  and  controlled  by  a  flood-gate  in  the  large  dam. 

The  following  table  shows  the  progress  of  tbe  work  to  Jane  30  *sa 
the  amount  excavated  in  each  mouth  : 


Doriog- 


January   ■  

February  1  4.67*   

March  j  3.977    ^ 

■April                                                                       ......  7.715  ...... . .... —  ' 

May   10.930   

June   12,450  1.472 

Total  [~  42.0W  ;  1.472 


Tbe  material  tbrougb  which  a  part  of  the  canal  prism  must  beercr 
vated  is  so  nearly  semi -fluid  that  it  necessitates  some  sort  of  protect* 
to  tbe  sides,  and  probably  to  the  bottom  of  the  cut,  to  prevent  auras* 
by  the  currents,  which  will  be  quite  strong  at  certain  times  of  tbe  ti<^ 
after  tbe  channel  is  opened.  In  order  to  arrive  at  some  idea  of  wb* 
would  bo  required,  and  the  probable  cost  of  such  protection,  it  was* 
cided  to  experiment  with  a  crib  of  round  timber,  and  a  mattress  of  tkt 
same,  to  bo  framed  and  sunk  alongside  of  each  other  in  a  trench  dml-1 
for  tlieir  reception  in  the  marsh,  their  load  to  be  put  on  gradually  to 
permit  compacting  the  sub  strata,  if  possible. 

A  point  near  tbe  mouth  of  Spuyten  Duy  vil  Creek  was  selected  fa 
this  purpose,  which  was  far  enough  away  from  the  present  channels 
prevent  these  operations  from  being  any  obstruction  to  it.  On  Aprf 
13  bids  for  furnishing  timber  and  drift-bolts  for  this  work  were  adver 
tiscd  for  and  May  3  they  were  opened.  Mr.  Enoch  L.  Richardson  was 
the  lowest  bidder  for  the  timber,  at  $25  per  1,000  feet  B.  M.  for  sqoatf 
timber,  and  5'j  cents  per  linear  foot  for  tho  round  timber,  and  Mr.  John 
Timmes  was  the  lowest  bidder  for  tho  drift-bolts  at  2.4  cents  per  pound 
Mr.  George  K.  Richardson  was  engaged  to  do  the  work  of  framing  and 
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ing  tbe  crib  at  1£  cents  per  cubic  foot  for  the  timber  work,  and  75 
*  per  cubic  yard  for  the  stone  delivered  in  the  cribs.  A  dredge  was 
(I  from  the  Morris  &  Cumings  Dredging  Company  at  $90  per  day, 
;*  trench  200  feet  long,  13  feet  deep  at  mean  low  water,  and  40  feet 
3  at  the  bottom  was  dredged  for  the  reception  of  the  crib-work  and 
>er  mattress.  The  amount  of  material  dredged  from  the  trench  was 
5  cubic  yards,  and  it  was  removed  at  a  cost  of  about  27.9  cents  per 
ie  yard.  The  crib-work  has  been  framed  to  a  depth  of  about  17£ 
,  and  will  be  settled  in  its  place  and  sunk  as  soon  as  the  neces- 
f  stone  can  bo  obtained.  In  order  to  get  the  stone  from  that  stored 
d  the  cut  through  Dyckmau's  Meadow,  a  new  front  with  other  re- 
rs  was  required  to  an  old  dock.  That  work  has  been  begun  and  will 
completed  in  a  few  days.  As  soon  as  the  crib  is  filled  with  stone 
experiment  of  a  mattress  will  be  undertaken.  It  is  also  proposed 
try  an  experiment  with  loose  stone,  to  test  the  penetration  of  the 
lies  into  the  mud,  with  a  view  to  using  riprap  should  it  be  found  prac- 
tice to  do  so. 

Nie  amount  that  can  be  profitably  expended  upon  the  work  during 
next  fiscal  year  is  $1,000,000.  as  it  can  not  be  well  or  economically 
i»!ucted  unless  the  appropriations  are  large. 

die  work  has  been  under  the  personal  supervision  of  Civil  Assistant 
II.  Talcott,  C.  E.,  by  whom  the  original  surveys  under  General  New- 
i  were  made  in  1874;  and  it  has  been  conducted  with  ability  and 
od  judgment. 

larleni  River  is  in  tbe  collection  district  of  New  York.  The  nearest  light-bouse  is 
Black  well's  Island. 

i  full  statement  of  the  commerce  likely  to  be  benefited  by  tbe  improvement  is  given 
my  last  annual  report.    See  Report  of  Chief  of  Engineers  for  1887,  Part  I,  page  665. 


APPROPRIATIONS. 


ue23,  1874,  allotment  from  appropriation  for  East  and  Harlem  rivers  $11,000 

act  of  Congress  approved  March  3,  1875   10, 000 

ne  18,  1875    300, 000 

irch  3,  1879   100,000 

Total   421,000 

Amonnt  expended  to  June  30,  1888,  $02,179.08. 


Money  statement. 

ily  I,  1887,  amonnt  available   £199, 012. 23 

ily  I,  1888,  amonnt  expended  during  fiscal  year,  exclusive 

of  liabilities  outstanding  July  1,  1887  $41,179.68 

uly  1,  1888,  outstanding  liabilities   18, 288. 07 

uly  1,  1868,  amonnt  covered  by  existing  contracts   268,201.70 

  327, 729. 51 


uly  1,  188e,  balance  available   71 , 282. 72 

Jnoont  appropriated  by  act  of  August  11,  1888    70, 000. 00 

amount  available  for  fiscal  year  ending  June  30,  1889    141, 282. 72 

===== 

[Amonnt  (estimated)  required  for  completion  of  existiug  project   2, 230, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  Juno  30, 

1890   1,000,000.00 

Submitted  in  coraplianco  with  requirements  of  sections  2  of  river  and 

I  harbor  acta  of  i860  and  1867. 
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Abstract  of  bids  for  improving  Harlem  River,  New  York,  by  excavating  150,000  cubic 
of  material,  more  or  less,  Jrom  ike  cut  through  Dyckman's  Meadow,  opened  al  Vmt' 
States  Engineer  Office,  Army  Building,  New  York,  November  9,  1887,  at  12  o'c 
under  advertisement  of  October  13,  1887. 


No. 


l 

S 
3 
4 

S 

c 

7 
H 
9 
10 
11 
19 
13 
14 


Name  of  bidder. 


Bernard  Mahon.  New  York  

A.  M.  Newton,  New  York  

P.  Sanford  Rosa,  Jersey  City,  N.  J — 

John  Cox  &  Co.,  Now  York  

Edward  Moore,  Portland,  Me  

George  G.  Turner,  Yonkera,  N.  Y — 

John  Satterloe,  Englewood,  N.J  

O'Brien  &  Clark,  New  York  

Evrub&  Ackerman,  Binahamton.N.Y 

John  Sullivan,  Catakill.N.  Y  

Thou.  F.  Maney  &  Co.,  Boston,  Mass 

John  A.  Bonker,  New  York  

Riplev,  Smith  &.  Brown,  New  York . . 
William  E.  Dean,  New  York  


Above  mean  low  water 
75, 000  cubic  yards. 


Rate  per 
cubic 
yard. 


$2.00 

1.34 
1.S5 
1.10 

3.00 
1.40 
.03 
1.  75 
1.00 
1.00 
1.60 

1.90 
1.24 
1.35 


$150,000 

100,500 
101,250 

89,250 
225,  <H)0 
105, 000 

09,  750 
131,250 

75,000 

75,000 
112,500 
142,500 

93,000 
101,250 


Below  mean  low  water 

75, 000  cubic  yard*. 


Rate  per 

cubic 
yard. 


$5.00 
1.34 
1.95 
1.19 
4.00 
1.55 
1.13 
1.75 
1.40 
1.50 
2.00 
1.90 
1.49 
1.45 


$375, 000 
i©O.50O 
146,250 

89,250 
300, 000 
110, 250 

£4,  750 
131.250 
105.000 
112, 5t0 
150.000 
142,500 
111.750  i 
10*. 750 


ELI 

:: 

31  > 


Abstract  of  bids  for  improving  Harlem  River,  New  York,  for  construction  material/^  <s* 
revetment  in  Spuytcn  Duyvil  Creek,  opened  at  the  United  States  Engineer  Office^  ir 
building,  New  York,  May  3, 1888,  at  12  o'clock*.,  under  advertisement  of  April  13  Ir 


No. 


Name  of  bidder. 


George  Kurr  &  Co.,  New  York,  N.  Y. 
Enoch  L.  Richardson. New  York,  N.Y 
James  D.  Leary.  New  York.  N.  Y  — 

James  DuBois,  Now  York,  N.  Y  

Rowland  A.  Robbins.New  York,  N.Y 
JohnTcmines,  Brooklyn,  N.Y  


Ronnd  timber. 

Square 
Umber. 

40,000 
linear  feet 
spruce  or 
hemlock. 

4,600 
linear  feet 
spruce. 

8,000 
fret  B.  1L 
Georgia 
pioe. 

Price  per 
linear  foot 

Price  per 
linear  loot. 

Price  per 
M  feet, 
B.M. 

$0.06 

.051 
.05J 
.06i 

$0.06 

.05} 

:3 

$24.00 

25.00 
20.00 
25.00 

20,000 
pounds 
drift  bolt 


Awe: 


James  DuBois  also  bid  7|  cento  per  linear  foot  for  round  white  pine. 

Abstract  of  contracts  entered  into  during  the  fiscal  year  ending  June  30,  1888,  form?* 

ing  Harlem  River,  New  York. 


Date. 
Dec.  15, 1887.. 

May  16, 1888  . 

May  16, 1888  . 
«  -■  


John  Satterloe. 


Enoch  L.  Richardson 
John  1>m  hi  es  


low  water. 
Excavation  below 
low  water. 

Round  Umber  

Square  timber  

Drift  bolta  


QnanUty. 


$0.93 

1.13 

.05| 
25.00 
.02  A 


122,475  cn  yds 

178,191  cu.yds 

44. GOO  lin.  ft  . 
8.000  ft.  RM  .. 
1-0,000  lbs  


301.355  « 

M 

4HI* 
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E  5. 

AMOVING  OBSTRUCTIONS  IN  THE  EAST  RIVER  AND  HELL  GATE. 

ilescriptioii  of  this  channel  and  of  previous  work  in  it  is  given  in 
*st  annual  report,  which  will  be  found  in  the  Annual  Report  of  the 
f  of  Engineers  for  1887,  Part  I,  page  689. 

e  East  River  is  crooked  and  narrow  in  places,  and  much  obstructed 
>cks  and  affected  by  violent  currents. 

le  worst  of  these  obstructions  is  that  known  as  Hell  Gate,  lying  at 
nouth  of  Harlem  River,  between  Blackwell's  and  Ward's  islands, 
it  opposite  Ninety-sixth  street,  New  York. 

ere  the  river  turns  at  right  angles  around  Hallet's  Point,  divides 
several  chauuols  and  runs  with  a  velocity  varying  at  different 
es  of  the  tide  from  3  to  10  miles  an  hour,  over  or  arouud  Hallet's 
it,  Negio  Point,  Way's  Reef,  Shell  Drake,  Pot  Rock,  Frying  Pan, 
1  Tap,  Holmes's  Rock,  Hog's  Back,  Flood  Rock,  Hen  and  Chickens, 
lirou,  The  Negro  Heads,  Mill  Rocks,  Rhinelandcr's  Reef,  and  Bread 
Cheese. 

»u  account  of  the  violence  and  irregularity  of  the  currents  and  the 
svded  condition  of  this  passage,  wrecks  at  Hell  Gate  have  been  num- 
us  for  many  years,  though  they  have  greatly  decreased  in  number 
the  improvement  of  the  channel  was  begun  in  18G7  under  plans 
pared  by  General  Newton.  At  that  time  some  of  these  rocks  pro- 
ted  above  the  water  level,  while  the  least  depths  over  the  others  at 
an  low  water  varied  from  nothing  to  1£  feet.  General  Newton's  plan 
s  to  cut  away  the  rocks  and  reefs  that  lay  directly  in  the  channel  to 
lepth  of  26  feet  at  mean  low  water,  and  to  build  sea-walls  or  dikes  on 
ne  of  the  others  which  lay  near  the  edges  of  the  chanuel  in  order  to 
ide  the  currents  and  prevent  them  from  rushing  over  the  rocks  and 
rrying  upon  them  the  vessel  which  might  come  within  their  reach. 
Such  a  wall  has  been  built  by  the  United  States  between  Great  and 
ttlo  Mill  Rocks,  and  the  city  authorities  have  built  a  similar  protect- 
g  wall  on  the  reef  known  as  Bread  and  Cheese,  at  the  head  of  Black- 
ill's  Island. 

The  project  of  improvement  provided  for  the  removal  at  Hell  Gate  to 
depth  of  20  feet  at  mean  low  water  of  the  reef  at  Hallet's  Point,  Way's 
eef,and  Shell  Drake,  Pot  Rock,  Frying  Pan,  Heel  Tap,  Negro  Point, 
id  Flood  Rock,  including  the  Gridiron,  Hen  and  Chicken,  and  Negro 
eads,  and  the  construction  of  sea-walls  on  the  Mill  Rocks,  Hog's  Back, 
id  Holmes's  Rock,  and  in  other  parts  of  the  East  River  for  the  removal 
f  Diamond  Reef  and  North  Brother's  Island  Reef  to  a  depth  of  26  feet, 
oenties  Reef  to  a  depth  of  25.J  feet,  and  the  small  rocks  known  as 
caly  Rock,  Blackwell's  Rock,  Pilgrim  Rock,  and  the  rock  offWoolsey's 
iath-house. 

At  the  close  of  the  last  fiscal  year  the  following  parts  of  this  project 
iad  been  executed : 

Hallet's  Point,  covering  3  acres,  Way's  Reef,  Shell  Drake,  Diamond 
ieef.  North  Brother's  Island  Reef,  Coenties  Reef,  Scaly  Rock,  and  Pilgrim 
Sock  had  been  removed  to  the  depth  contemplated  in  the  project ;  Heel 
rap  had  been  broken  to  26  feet,  and  dredged  to  22.5  feet;  and  the  least 
lepthson  Frying  Pan  and  Pot  Rock  were  18  feet,  and  22.8  feet  at  mean 
low  water  respectively :  Flood  Rock  and  connecting  reefs  covering  9 
acres  bad  been  broken  to  30  feet,  and  their  removal  was  in  progress, 
the  Negro  Heade  and  Hen  aud  Chicken*  having  been  reduced  to  18  fee* 
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mean  low  water,  and  a  new  18-foot  channel  320  feet  wide  opened 
the  reef.    The  total  cost  of  this  work  was  $3,571,613. 

These  results  have  been  of  the  greatest  vaiue  to  navigation. 

Under  their  contract  of  November  16,  1856,  the  Atlantic  Dre-Jr: 
Company  continued  work  upon  the  removal  at  Flood  Rock,  wora 
their  largest  dredge  day  and  night  until  December  1,  1887.  after 
date  the  work  proceeded  by  daylight  only.  November  23,  1887.  u 
contract  was  extended  by  the  Chief  of  Engineers  until  April  15. 1*1 
and  it  was  completed  on  that  date. 

The  following  table  shows  in  detail  the  work  done  under  the  coDtr*' 


NnmlK\r  of  machine. 

i 

■ 

ll 

SB 

31 

•s  5 

il 

'A* 

1 

It 

a* 

9 
* 

H  L  ii 

*°i  I2  ill 

see    sc      =  3 ; 
c  * 

m  .   '  t- 
=  >» 

^■3  'ft 

=  S  H 
—  r   :  ■ 

0  ?^ 

*  l- 

Work  dope  duriog  the  past 
fbwal  y««ar: 

Total  work  dono  nuder  con- 
tract dated  November  J 6. 

1886: 

Total  

74 

13« 

2. 35725 

128  12,150 

19,548,324 

5653  • 

200 
123 

1M 

4.396/„ 

258  26.500 
42  3,300 

41,712,6-15 
7, 805. 088 

70  44  IV 

63.45  III 

323 

198  5,297jj 

300    29, 800    49.  517. 723  '   l« 

1                              i  J 

Coat  of  dynamite  for  surface  bloating,  21  cents  per  ponnd. 

The  dredge  broke  ner  boom  December  3, 1887.  and  loat  five  daya  replacing  it. 

Total  removed  alnoe  the  explosion  and  up  to  Jane  30,  1888,  83,635  tooa. 

The  progress  of  the  work  has  been  much  delayed  by  the  acccs:* 
tion  of  small  stone  on  the  reef  after  it  has  been  worked  over  a  cow< 
crable  time,  which  fills  up  the  spaces  between  the  larger  blocker 
venting  the  grapple  from  taking  hold  of  them,  and  is  too  tine  it*f  ■ 
remain  in  the  grapple  while  it  is  being  hoisted  through  the  swift  < 
rent.  No  practical  method  of  coping  with  this  difficulty  has  as  yet  >* 
found.  Some  delay  and  difficulty  also  occurred,  duriug  the  al*^ 
of  the  engineers  in  charge  of  the  work,  from  inadvertently  8et:ic;~' 
dredge  at  work  on  a  part  of  the  rock  that  had  not  been  rained.  > 
other  respects  the  progress  of  the  work  has  been  highly  satisfy 
excellent  results  being  obtained  with  the  dredge  so  long  as  the  surr * 
of  the  reef  remains  moderately  clear. 

The  work  done  under  the  last  contract  has  added  about  00  feet  wt*l 
width  of  the  new  18  foot  channel. 

The  machinery  and  other  plant  stored  at  Astoria,  as  well  as  tk  i" 
scow  and  other  vessels  moored  at  Mill  Rock,  have  been  kept  io  or> 
during  the  year.   The  expense  of  taking  care  of  this  property  i** 
siderable ;  it  deteriorates  to  some  extent  with  age,  aud  much  of  n  r* 
Ikj  out  of  date  if  kept  much  longer.    On  the  other  band,  if  sold  it  > 
Hon  it  would  bring  very  little  in  proportion  to  what  it  would 
replace  it.   The  drill-scow  has  begun  to  leak  considerably,  thoc:- 
was  hauled  out  and  put  in  order  in  1884,  since  the  last  time;'1* 
used. 

It  is  apparent  that  a  considerable  saving  to  the  United  States*-* 
result  from  making  the  appropriations  for  this  work  large  eiiea:' 
admit  of  putting  all  this  machinery  at  work  before  it  ceases :  1 
serviceable,  without  interruptiug  the  work  on  Flood  Rock,  the  res  ' 
of  which  is  an  immediate  necessity. 
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i  *»te  lathe  worst  of  the  obstructions  which  are  found  in  the  East 
l>vtt  there  are  many  other  rocks  aud  reefs  in  other  parts  of  this 
I  water-way  which  are  constant  sources  of  dauger  to  passing 
,  which  have  been  often  complained  of  and  which  ought  to  bo 
cl .  There  is  a  long  line  of  reefs  and  isolated  rocks  in  in  id-stream, 
i\\e  »  mile  and  a  half  downward  from  the  foot  of  Blackweirs 

which  have  always  been  troublesome  to  vessels  beating  up 
s  the  wind  or  crossing  fromoue  channel  to  the  other,  as  the  winds 
les  often  compel  them  to  do,  and  which,  with  the  continually  in 
i     size  of  vessels  aud  the  increasing  commerce  of  the  river,  are 
mg  still  more  dangerous.   The  worst  of  these  ought  to  be  re 

now. 

expenses  incurred  on  account  of  the  improvement  during  the  year 
it  to  $49,460.34,  of  which  $383  remained  outstanding  at  the  close 
fiscal  year.   Tbey  are  distributed  as  follows: 


ug  U»,54a32  tons  of  rock   §38,901.50 

n on  ami  surveying   1,779.49 

u«l  preservation  ot  miuing  plant  at  Astoria   2,747.85 

ml  preservation  of  drill-scow  and  floating  plant   2,369.26 

i  Miration   3,662.24 


Total   49,460.34 


e  amount  that  can  be  profitably  expended  in  the  removal  of  ob- 
tions  in  East  River  and  Hell  Gate  during  the  next  fiscal  year  is 
,000,  to  be  applied  to  the  removal  of  Flood  Rock  chiefly,  and  also  to 
iiiuiugopcratious  with  the  steam  drill-scow  on  the  other  obstructions 
e  East  River  and  at  Hell  Gate,  before  mentioned, 
is  especially  desirable  that  the  appropriation  for  this  work  should 
beral,  not  only  in  order  that  the  extensive  plant  on  hand  may  be 
:  at  work,  but  because  there  is  but  one  dredging  company  in  the 
ted  States  that  has  dredges  that  can  do  the  work  on  Flood  Rock 
ieutly  ;  and  as  there  is,  therefore,  no  competition,  reasonable  bids 
contract  work  can  only  be  secured  by  the  appropriations  being  suf- 
•ntly  large  to  make  it  possible  to  reject  unreasonable  bids  and  pur- 
se the  necessary  machinery  to  do  the  work  by  day  labor, 
othing  further  has  been  heard  of  the  suit  begun  last  year  to  dis- 
sess  the  United  States  of  its  occupancy  of  the  dike  built  by  it  be- 
en Great  and  Little  Mill  rocks. 

Lie  work  is  in  the  collection  district  of  New  York.   The  nearest  port  of  entry  is 
f  York  City.   The  nearest  light-house  is  Black  well's  Island  Light, 
full  statement  of  the  commerce  making  use  of  Hell  Gate  was  published  with  my 
annual  report,  which  will  be  found  in  the  Annual  Report  of  the  Chief  of  Engi- 
rs  for  1887,  Part  I,  page  689. 

AMOUNTS  APPROPRIATED. 

acts  of  Congress  approved- 
July  25, 1868  

April  10, 1869   

July  11,1870  

March  3, 1871  

June  10, 1872  

March  3, 1873   

June  23, 1874   

March 3, 1875  

August  14, 1876  

June  18, 1878   

March  3, 1879  

June  14, 1880  

March  3, 1881  

May  4, 1*82  


$85, 000. 00 
178, 300.00 
250, 000. 00 
250, 000.  00 
225,000.<>i. 
225, 000.  00 
225, 000. 00 
250, 000. 00 
250, 000.  00 
350,000. 00 
250, 000.00 
200, 000. 00 
200, 000.  00 
50, 000.00 
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i 

By  act  of  Congress  passed  August  2, 1882  .  £200, 00C  \ 

By  act  of  Congress  approved — 

Jnly  5,1884    360,  «ru* 

August  5, 1886    112,5** 

Received  from  other  sources   3. 71?.  4 

3,664.51** 

Deduct  amount  reverted  to  U.  S.  Treasury   $3, 158. 5T> 

Deduct  amount  allotted  to  Harlem  River   11, 000. 00 

 14.  YJlZ 


3,6o0,.mr 

Amount  expended  to  June  :\Q,  1*38   3, 633,  est  • 

Money  statement. 

.Tulv  1. 1887,  amount  available   $24, 7::  < 

Received  from  sales  of  fuel  to  officers   Kf 


*24,7T 

.lulv  1,  1888,  amount  expended  during  fiscal  year,  exclusive 

of  liabilities  outstanding  July  1,  18ef7    98,301.95 

.Tulv  1. 1888,  outstanding  liabilities   383.  00 

  cMi 


.Inly  1, 18^8,  balance  available   16,i&k 

Amount  appropriated  by  act  of  August  11, 1888   250,  O** 

Amount  available  for  fiscal  year  ending  Juno  30,  1889   2Cfi,(&U 

.  Amount  (estimated)  required  for  completion  of  existing  project   1,2>,>*.* 

Amountthat  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

<    1890   9»f 

:  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(   harl>or  acts  of  1866  and  1867. 

Commercial  statistic*  of  the  port  of  New  York  for  the  fiscal  year  ending  Jane  30,  Iw 

< mount  of  revenue  collected   $145, 300,^.1  < 

Value  of  all  imports   470,  \V\~ii  t 

Valne  of  all  exports   334,  £29,  *i* 


vessels  entered  

essels  cleared  

i-fiirtn  vessels  from  foreign  ports  

t»n  vt'SMels  cleared  for  fortfga  ports 
^wjso  vessels  entered  


E  6. 


IMPROVEMENT  OF  NEWTOWN  CREEK,  NEW  YORK. 

»\vtown  Creek  is  a  sluggish  stream,  about  4  miles  lone,  mM 
•  trough  the  eastern  part  of  Brooklyn  and  emptying  into  the  East  Ki*1 
^vposite  Thirty-fourth  street,  New  York. 

In  1857  it  had  a  depth  of  about  17  feet,  which  had  decreased  inl>* 
v  about  1-i  feet  at  low  water  from  its  mouth  up  to  the  Vernon  Avc?j 
•iidge,  a  distance  of  1,100  feet,  its  width  for  this  distance  beinjrate* 
'4A>  feet ;  thence  it  gradually  decreased  in  width  and  depth  nnnlan> 
fcmdof  navigation,  where  the  Metropolitan  Avenue  crosses  it,  tbtf 
a  low- water  depth  of  about  4  feet  aud  a  width  of  about  100  ft* 
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:voy  of  this  creek  with  a  view  to  its  improvement  was  ordered 
3f  Congress  approved  March  3,  1879,  and  was  made  under  Gen- 
w ton's  directions,  and  was  reported  upon  by  him  January  31, 
The  project  which  he  presented  provided  for  dredging  a  channel 
te  mouth  of  the  creek  to  Vernon  Avenue  Bridge,  200  feet  wide 
in  18  to  21  feet  deep  at  low  water,  requiring  the  removal  of 
►  cubic  yards  of  material,  chiefly  mud,  the  cost  of  which  was  es- 
1  at  $36,250. 

k  under  this  project  was  begun  in  1880,  but  by  reason  of  in- 
1  cost  of  dredging  the  estimated  cost  was  increased  to  $44,050. 
er  the  act  of  Congress  passed  August  2, 1882,  another  survey 
ade  under  the  direction  of  Major  Gillespie,  whose  report  is  dated 
iber  26,  1883.  His  project  provided  for  carrying  the  improve- 
rom  the  Vernon  Avenue  Bridge  up  to  the  head  of  navigation  in 
tranches  of  the  creek.  The  estimated  cost  of  executing  this  proj- 
is.as  follows : 


tvate  a  channel  18  foot  deep  and  175  feet  wide,  from  Vernon  Avenue 
?e  to  the  Central  Oil  Works,  143,500  cubic  yards  excavation,  at  30  cents 

ubic  yard  ,   $43,050 

i  15  feet  deep  and  from  125  to  150  feet  wide,  to  Queens  County  Oil 

<a,  101,600  cubic  yards  excavation,  at  35  cents  per  cubio  vard   35, 5G0 

i  1*2  feet  deep  and  125  to  150  feet  wide  to  Nichol's  Chemical  Works, 

O  cubic  yards  excavation,  at  40  cents  per  cubic  yard   21, 040 

J 10  feet  deep  and  from  100  to  125  feet  wide,  to  the  head  of  navigation 

otb  branches,  231,600  cubic  yards  excavation,  at  40  cents  per  cubic  yard  92. 640 

genciea   19,229 

ieh  must  be  added  the  revised  estimate  for  work  below  Vernon  Avenue 

go,  before  given   44, 050 


estimated  cost  of  improving  Newtown  Creek   255, 5(39 


'  to  June  30, 1886,  $45,000  of  this  amount  had  been  appropriated, 
with  it  the  channel  below  Vernon  Avenue  Bridge  had  been  given  a 
i  of  18  feet,  with  a  width  varying  from  75  feet  at  the  "bridge  to  150 
it  the  mouth  of  the  creek;  and  channels  10  feet  deep  and  from  50 

0  feet  in  width  had  been  dredged  from  Covert's  Dock  up  to  the 
*e  at  Metropolitan  avenue  and  Grand  street,  on  the  west  branch, 
:o  Grand  Street  Bridge  on  the  east  branch,  the  distance  beiogabout 
)  and  1,000  feet,  respectively. 

te  act  of  Congress  approved  August  5, 1886,  appropriated  $37,500 
he  improvement,  but  directed  that  $9,375  should  be  expended  on  the 
6  branch,  between  Maspeth  avenue  (Covert's  Dock)  arid  what  is 
id  the  Dual  Bridge,  at  Grand  street  and  Metropolitan  avenue,  $9,375 
he  main  branch  between  Easterly  Grand  Street  Bridge  and  Metro- 
tan  avenue,  and  the  balance  on  the  lower  end  from  Maspeth  avenue 
be  month. 

roposals  were  accordingly  invited  March  2,  1887,  by  public  adver- 
ment,  for  dredging  70,000  cubic  yards  of  material  Yrom  the  lower 
t  of  the  creek  between  its  mouth  and  the  Vernon  Avenue  Bridge, 
.  35,000  cubic  yards  from  the  west  branch  above  Easterly  Grand 
eet  Bridge,  and  25,000  cubic  yards  from  the  west  branch  at  the  upper 

1  of  the  creek. 

he  depths  to  be  obtained  were  to  be  respectively  21  feet  at  mean  low 
ter  in  the  lower  part  of  the  creek  and  10  feet  in  the  upper  part. 
[  he  bids  were  opened  April  6, 1887,  but  as  they  were  all  too  high  they 
rc  rejected,  and  other  bids  were  asked  for  by  circular  letter  dated 
iril  22. 

iy  this  circular  letter  the  depth  to  be  secured  in  the  lower  part  of  the 
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creek  Ha*  fixed  at  I  S  IWt  at  mean  low  water  instead  of  21  feet,  as  pn 
vjouslv  advertised. 
These  bids  were  oi»ened  April  20, 1887. 

Morris  &  Camings  were  the  lowest  bidders,  aud  a  contract  va^i 
lered  into  with  tbem  May  10, 1887,  to  dredge  70,000  cubic  yards  <1 
material  from  Mow  Maspeth  avenne,  at  32  cents  per  cubic  yanlij 
50,000  cubic  yards  of  material  from  above  Maspeth  avenue,  at  34J  wH 
per  cubic  yard. 

Work  under  this  contract  was  begun  May  24,  on  the  lower  par: 
the  creek  between  the  mouth  and  the  Vernon  Avenue  Bridge. 

Just  below  Vernon  Avenue  Bridge  it.was  found  a  number  of  ltd 
graph  and  telephone  wires  aud  oil-pipes  crossed  the  stream  at  dep* 
varying  from  15  to  17  feet  below  mean  low  water.   The  owners^ 
communicated  with,  aud  were  requested  to  remove  tbem  tempom 
in  order  that  the  dredging  might  go  on,  and  this  was  readily  agreeti l 

The  work  contiuued  till  September  12, 1887,  during  which  time^1* 
cubic  yards  of  material  were  excavated,  giving  a  channel  18  feet 
and  200  feet  wide  from  the  18  foot  curve  in  the  East  River  upthecr* 
for  1 ,100  feet :  thence  for  the  next  800  feet  up  the  creek  18  feet  deep^ 
175  feet  wide  ;  thence  up  to  Vernon  Avenue  Bridge,  a  distance  rfi 
feet,  18  feet  deep  and  140  to  150  feet  wide.  The  material  removed  e t 
sisted  of  mud,  clay,  and  a  few  large  bowlders,  but  principally  of 
rial  which  had  evidently  been  dredged  and  dumped  in  tueehanDe^ 
private  part  irs.  This  was  especially  noticeable  at  the  mouth  of  A 
creek,  where  it  has  been  the  custom  to  bring  dump-scows  dowc  :> 
creek  with  a  small  tug  aud  mooring  them  to  a  buoy,  so  that  therm,- 
be  takeu  out  to  sea  at  night  by  a  large  tug  and  dumped. 

It  is  a  signittcaut  fact  that  the  worst  shoaling  was  found  just  am* 
this  mooring  buoy,  showing  either  that  the  scows  leaked  badly  ortU 
t  he  material  was  willfully  dumped  there  to  save  40  miles  towing,  ft- 
is  no  doubt  at  all  that  the  latter  is  the  true  cause  of  the  formatk: 
t  his  shoal. 

On  the  28th  of  June,  1SS7,  work  under  the  same  contract  wast*; 
on  the  upper  easterly  branch  of  the  creek,  above  Maspeth  avenue,^ 
was  continued  up  to  September  12 ;  when  on  this  branch,  between  * 
Kasterlv  Grand  Street  Bridge  and  the  Metropolitan  Avenue  Brid^ { 
channel  from  100  to  125  feet  wide  and  from  8*  to  10  feet  deepitcf* 
low  water  had  been  dredged. 

The  amount  of  material  removed  here  was  25.175  cubic  yards. 

On  the  western  branch  of  the  creek,  between  Maspeth  avenues 
(he  Onal  BrMco  work  was  begun  August  6  and  was  completed  Sr 
tomber  UV.  1$>T.  during  which  time  25.071  cubic  yards  of  material^ 
excavated. 

1mw»1os     >  a  en!  from  :V>  to  50  feet  wide  and  10  feet  deep  waseio 
\  atvd  tVom  M*sy»e;h  avenne  to  the  Dual  Bridge  on  the  western  side 
iho  channel  a  sma'l  on:  oO  feet  wide  was  made  around  the  bend,  ar 
out  x  av.us  irom  2o  ro      fee;  wide  was  made  on  the  east  side  of:* 
otannel  lYvvm  tN^  seoor-a  r*ei>d  up  to  Dual  Bridge, 

Vhe  ^no  *»d  of  the  ^e  in  :he  creek  is  about  4.5  feet,  bet- 
\vd  oV  theoroeV  has  r?%>  rv*:i:r*]  slope* 

VHe  ovx>ok  i  ;^eN:  is  a  twy  rc *f  V  for  all  the  refuse  from  the  sewers. 
ro^v*,  s>si  s.1       r*\r  )>on>»e>  of  :be  east  of  Brooklyn.  Constant  dep*;i 
AiY  Wmmvsw  Torrr..T.c       **•  eswttal.y  at  the  vpper  cml,  fronts 
oa****  ard  ftvw  :>»ers>  t.c  :t.  o:  ;be  xrr  protected  banks,  which 
o<  m*vv>>  tr»M.    To  nfn^<c  :Y.$  «i.3rk*.ulty,  annual  dredging^  ' 
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i\  until  the  banks  are  protected  by  bulkheads  throughout  their 
I  length. 

5  commerce  of  the  creek  is  so  large  that  this  improvement  should 
shed  at  least  3  miles  up  from  the  mouth  as  soou  as  possible. 
-  of  the  ships  going  above  Vernon  Avenue  Bridge  ought  to  load  to 
light  of  trom  20  to  23  feet;  but  at  present  they  can  only  take  on 
t  of  their  load  in  the  creek,  through  which  they  can  carry  perhaps 
16  or  17  feet,  and  must  then  finish  loadiug  at  the  wharves  in 
Br  water  in  the  East  River. 

is  recommended  that  $100,000  be  appropriated  for  continuing  this 
overaent,  which  should  be  carried  up-stream  continuously, 
e  wording  of  the  appropriation  of  August,  1886,  prevented  the  ap- 
tion  of  any  part  of  it  to  that  part  of  the  creek  lying  between  the 
5  and  the  Easterly  Grand  Street  Bridge,  up  to  which  point,  under 
in  expended  balance  of  the  appropriation  of  July,  1854,  it  was  only 
i  l>le  to  make  a  channel  50  feet  wide. 

would  have  been  better  for  the  work  had  the  appropriation  been 
e  in  such  a  way  that  the  improvement  above  the  bridge  could  have 
i  made  as  an  extension  of  the  improvement  below  it,  since  these 
rovements  are  now  separated  by  a  narrow  cut  to  which,  under  the 
ding  of  the  law,  no  part  of  the  last  appropriation  could  be  applied. 

is  work  is  in  the  collection  district  of  New  York.  Nearest  port  of  entry,  New 
;  City;  nearest  light-house,  Black  well's  Island  Light;  nearest  fort,  Fort  Co- 
>US. 

Amount*  appropriated  . 


Dato. 


I  14. 1880 
.    2,  1882 
5,1884 
.  5,1886 


Application. 


Dredging  below  Vernon  Avenue  Bridge  

Dredging  below  Vernon  Avenue  Bridge  — 
Part  applied  above  Vernon  Avenne  Bridge. 
Below  and  above  Vernon  Avenue  Bridge.... 


Amount. 


1 10,  000 

15.000 
20,  0U0 


Total 


82,000 


onnt  expended  to  June  30,  1888  $80, 957. 17 

1  full  statement  of  the  commerce  of  Newtown  Creek  will  be  found  in 
i  last  annual  report. 

Money  statement 

ly  1,  1687,  amount  available   $2, 577. 23 

ly  1,  1888,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
uitatanding  July  1,  1887   1, 034.  40 

ly  1,  1888, balance  available    1,542.83 

uount  appropriated  by  act  of  August  1 1, 1888   25, 000. 00 

uount  available  for  fiscal  year  ending  June  30,  1689    26, 542. 83 


Amount  (estimated)  required  for  completion  of  existing  project   148, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  yearending  Jutie30,1890    100, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  aud 
harbor  acts  of  1866  to  1867. 

ENG  88  39 
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DtPHVYEMEXT  OF  fciTTERMILK  CHAKFKL  :KFW  T74i 

Buttermilk  Channel  i*  tbe  oame  ffiveD  to  Lbe  channel  wiiicx***^- 
Go%reroor*  Island,  at  the  mouth  of  the  Hast  Kivtsr,  New  Tur£  3*:- 
from  tbe  city  of  Brooklyn.  «  b k*u  lie*  east  of  it- 

Tb4  channel  on  tij*-  northwest  side  of  Governor*  Inland.  via*** 
rate*  it  from  the  lower  end  of  tbe  city  of  New  York,  i*  u»t  r*ji: 
the  deeper  of  the  two,  and  i*  the  channel  most  uned  l»y  vt^.  r.i-.v. 
between  the  Kant  Biver  and  the  other  parts  of  New  Yvtri  HatL«c 

Buttermilk  (Channel  in  obstructed  bv  three  shoal*: 

■ 

J.  A  shoal  lying  above  and  northeast  of  Governors  Island,  prs***  t 
into  Buttermilk  Channel,  and  extending  over  to  the  msan  ckft&c-r 
the  other  Hide,  which  originally  had  a  least  depth  over  it  of  yjf* 
mean  low  water. 

2.  A  shoal,  putting  out  from  Red  Hook  Point,  oo  tbe  Br.-okl.vn  >: 
and  extending  up  to  the  eastern  side  of  the  channel  to  tbe  entrant 
the  Atlantic  Basin,  with  a  least  depth  on  it  of  about  5  feet  a;  mew  I1 
water. 

A  shoal  putting  out  from  the  southern  side  of  Governors  IsUndi;. 
extending  towards  the  Bed  Hook  Point  Shoal,  which  is  partly  dry. 
mean  low  water. 

A  narrow  and  crooked  channel  about  30  feet  deep  lies  betwe*ar~ 
two  latter  shoals. 

Between  the  first-mentioned  shoal  and  Governor's  Island  is  a  oar: 
channel  with  L'O  feet  of  water  in  it,  and  between  this  shoal  and  the  Bn>i 
lyn  shore  there  is  a  channel  of  the  same  depth,  also  originally  narrT 
but  widened  now  to  about  000  feet. 

The  line  of  docks  and  wharves  from  the  Brooklyn  Bridge  down  tow 
mouth  of  the  Atlantic  Basin,  on  the  Brooklyn  side,  is  one  of  then- 
important  in  New  York  Harbor;  and  this  part  of  the  river,  exteod'; 
from  the  Brooklyn  Bridge  to  Governor's  Island,  is  regarded  by  |>ik* 
and  masters  of  vessels  as  one  of  the  most  difficult  places  iu  New  fofi 
waters  to  carry  a  vessel  through  safely,  on  account  of  this  sboaU 
rapid  current,  and  the  enormous  traffic  passing,  not  only  up  and  do- 
but  across  the  stream. 

Tows,  tugs,  small  steamers,  and  small  craft  generally,  in  passing 
and  down  this  part  of  the  East  River,  keep  to  the  Xew  York 
forcing  the  larger  class  of  sound  steamers,  ocean  steamers,  and 
going  ships  in  tow  of  tugs,  to  keep  over  towards  the  shoal  at  tbenpp* 
point  of  Governor's  Island,  and  if,  as  is  often  the  case,  these  vessel*^ 
obliged  to  stop  in  order  to  avoid  collision  with  ferry-boats,  sloops,^ 
canal  boat  tows,  they  are  liable  to  drift  upon  this  shoal. 

Upon  it  statement  of  these  difficulties,  made  by  shipping  merely 
and  others  whose  business  lay  along  the  Brooklyn  wharves  bet**: 
Wall  Street  Ferry  and  the  Atlantic  Basin,  a  survey  of  this  shoal 
ordered  in  IS72,  and  a  project  for  its  improvement  was  adopted  in  1>V 

This  provided  for  the  removal,  to  a  depth  of  26  feet  at  mean  ! ' 
water,  of  such  parts  of  this  shoal  as  lay  within  850  feet  of  the  line* 
the  Brooklyn  wharves.  . 

The  estimated  cost  of  this  impiovement  was  $140,000,  which  prow 
for  the  removal  of  570,000  cubic  yards  of  material,  at  the  rate  of* 
cents  i>er  cubic  vard,  with  V2  per  cent,  added  for  contingencies. 

The  first  appropriation  for  this  work  was  made  June  14, 1SM&" 
which  time  other  appropriations  have  been  made,  under  which  the  w 
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carried  on  up  to  November  3, 1884 ;  bat,  owing  to  the  distance  from 
place  of  excavation  to  the  place  where  the  dredged  material  had  to 
lumped,  which  is  outside  of  Sandy  Hook,  a  distance  of  about  20 
the  prices  bid  for  the  work  were  more  than  50  per  cent,  greater 
i  liad  been  anticipated,  and  the  estimated  cost  of  the  improvement 
to  be  increased,  therefore,  to  $210,000,  of  which  $190,000  had  been 
ropriated  up  to  June  30,  1886. 

nxler  these  appropriations  406,276  cubic  yards  of  material  were  re- 
retl  from  the  shoal,  deepening  the  water  over  the  part  removed  eer- 
ily to  24  feet  and  probably  to  26  feet  at  mean  low  water,  with  some 
Uower  spots.  It  was  too  late  in  the  season  when  the  work  closed, 
vever,  to  determined  this  by  a  survey.  The  part  removed  included 
original  crest  of  the  shoal,  leaving  no  part  of  it  on  which  there 
►ulcl  have  been  a  less  depth  thau  17  feet. 

iut  it  is  probable  that  this  least  depth  was  not  attained,  since  a  sur- 
r,  made  in  June,  1884,  showed  that  a  material  shoaliug  had  taken 
ce  on  undredged  parts  of  the  shoal  since  the  first  work  had  been  done, 
ounting  at  that  time  to  about  37,000  cubic  yards,  wbicb,  if  distributed, 
aid  have  reduced  the  depths  on  the  undredged  parts  of  the  shoal  to 
feet  at  mean  low  water,  iusteadof  17,  as  it  should  have  been  had  no 
•b  deposit  been  made. 

I'll  is  shoaling  is  probably  due  to  the  fact  that  the  city  authorities 
ve  a  scow  anchored  on  the  shoal,  to  which  tugs,  steam-lighters,  and 
i all  steamers  transfer  their  ashes,  and  during  this  transfer  a  part  of  the 
hes  probably  falls  overboard  between  the  steam-boat  and  the  scow. 
The  recommendation  was  made  in  my  annual  report  for  1885  that  the 
dth  of  this  channel  should  be  increased  from  830  to  1,150  feet,  unless 
should  be  decided  to  remove  the  whole  shoal  to  a  depth  of  26  feet  at 
eau  low  water;  and  $50,000  was  recommended  for  beginning  the 
rther  widening  of  the  channel. 

When  the  last  detailed  survey  of  the  shoal  was  made  in  June,  1884, 
appeared  that  the  excavation  of  about  336,057  cubic  yards  of  mate- 
al  would  be  required  for  the  removal  of  the  whole  shoal ;  of  this 
liount  30,097  cubic  yards  were  taken  out  under  the  contract,  which 
as  terminated  in  November,  1884. 

This  left  305,960  cubic  yards  yet  to  be  takeu  out  in  order  to  complete 
le  removal,  which,  at  50  cents  per  cubic  yard,  would  cost  about  $150,000. 

In  view,  however,  of  the  shoaliug  which  is  known  to  have  occurred 
uring  the  progress  of  the  work,  it  seemed  advisable  to  increase  this 
atimate  by  $20,000,  making  a  total  of  $  170,000  required  for  the  removal  • 
f  the  whole  shoal. 

The  large  and  increasing  traffic  of  this  part  of  the  river  certainly  war- 
ants  the  removal  of  the  whole  shoal. 

This  recommendation  that  the  whole  shoal  should  be  removed  was 
acitly  accepted  by  Congress  in  the  appropriation  of  $56,250  for  the 
Fork,  made  by  act  of  Congress  approved  August  5,  1886,  since  this 
ippropriation  was  larger  than  the  amount  recommended  for  widening 
be  channel  only. 

In  the  application  of  this  appropriation  it  would  bo  more  advanta- 
geous to  commerce  to  remove  the  whole  shoal  down  to  a  depth  of  22 
feet  at  mean  low  water  rather  than  to  remove  a  part  of  it  only  to  the 
proposed  eventual  depth  of  26  feet,  leaving  other  parts  with  16  or  18 
feet  of  water  above  them.  Bids  for  the  work  were  therefore  invited  by 
public  advertisement,  dated  October  29,  1886,  and  a  contract  was 
formed  accordingly  with  the  United  States  Dredging  Company,  who 
were  to  do  the  dredging  at  23J  cents  per  cubic  yard.   As  they  failed  to 
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comply,  however,  with  any  of  the  terms  of  their  contract,  it  vis  s: 
nulled,  and  an  agreement  was  made  with  Henry  DaBotV  Sons  to  dot* 
work  at  25  cents  per  cubic  yard.    (See  the  last  annaal  report  on  I 
terniilk  Channel  for  details.) 

Work  under  DuBois'  contract  was  begun  in  March  and  finish^  i 
October,  1887,  during  which  time  186,638  cnbic  yards  of  material 
removed,  and  a  depth  of  22  feet  at  mean  low  water  bad  been  sees:: 
over  the  entire  shoal. 

To  remove  the  remainder  of  the  shoal  down  to  the  desired  deptb 
2t>  feet  below  mean  low  water  will  require,  according  to  the  survev 
1884,  and  taking  into  consideration  the  filling  which  is  going  on  the*, 
the  removal  of  165,000  cubic  yards  of  material,  which,  at  50  cents  w 
cubic  yard,  will  cost  $82,500;  add  for  contingencies,  #12,500 
$95,000. 

A  reef  or  shoal  in  this  part  of  the  river  lying  only  about  350  feet  tm 
Diamond  Beef,  which  was  removed  in  1879-80,  is  an  obstruction 
navigation,  since  there  is  a  depth  of  about  20  feet  over  it  at  meant" 
water.   This  may  be  removed,  as  Diamond  Beef  was  under  the  app 
priation  for  East  River  and  Hell  Gate,  should  that  title  of  Bpjvf 
tion  be  restored. 

The  commerce  of  this  part  of  New  York  Harbor  is  very  large, »  , 
sisting  of  all  the  East  Indian,  West  Indian.  South  American,  audrai 
of  the  Continental  European  trade.    This  is  carried  principally  i 
steamers  drawing  from  19  to  23  feet  of  water. 

The  number  of  sea-going  vessels  using  the  wharves  adjacent  to  Bs- 
termilk  Channel  for  the  fiscal  year  ending  June  30, 1887,  w&j  4,1* 
with  a  tonnage  of  3,058,504  tons,  and  the  value  of  the  mercha&iif 
which  they  carried  was  $154,829,062.  This,  however,  does  not  take i» 
consideration  the  coastwise  and  passing  trade;  it  appears,  therefore/ 
importance  that  this  improvement  should  be  carried  out. 

This  work  is  in  the  collection  district  of  New  York.  The  nearest  port  of  ectnt 
Now  York  City,  aud  the  nearest  work  of  defense  Fort  Columbus,  New  York  Kin* 
The  amount  of  revenues  from  customs  collected  is  the  amount  collected  at  tht  j 
New  York. 

Amounts  appropriated. 


Put*. 


Jnna  14,1880 
Mar.  3,1881 
Aug.  2,1882 
July  5.1884 
Aug.  5,18*0 


Application. 


Dredging 

 <lo  ... 

 do  .. 

 do  .., 

 do 


Total  

Received  from  o 


[  the  te<  * 


Amount  expended  to  June  30,  1888,  $240, 492. 84. 
A  full  statement  of  the  commerce  of  Buttermilk  Channel 
nual  report  upon  it. 

Money  statement 

July  I,  1887,  amount  available.   ^•*4> 

July  I.  1888,  amount  expended  during  fiscal  year,  exclusive  *c  _*&LiGes  ^ 
outstanding  July  1,  1887     * 


July  I,  1888,  balance  available  

A  molt  til  appropriated  by  act  of  August  11, 1888  ■ 

Amount  available  for  ttscal  year  ending  June  30,  1889  


is. 
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E  8. 

IMPROVEMENT  OF  GOWANUS  BAY,  NEW  YORK. 

> u  anus  Bay  is  a  part  of  New  York  Harbor,  lyiug  at  the  mouth  of 
anus  Creek,  in  the  southwestern  part  of  the  city  of  Brooklyn:  The 
;h  of  water  in  the  channel  was  formerly  from  7  to  12  feet  at  mean 
water,  which  was  wholly  insufficient  for  the  passage  of  the  vesse  s 
loyed  in  the  commerce  of  the  district.  A  survey  of  Gowanus  Bay 
Creek  was  made  in  1880,  and  a  project  for  their  improvement  was 
mi t ted  in  January,  1881. 

his  project  provided  for  dredging  a  channel  between  the  pier  lines 
.blislied  by  the  commissioners  appointed  by  the  State  of  New  York 
875,  beginning  at  the  bay  and  extending  up  the  creek  to  Hamilton 
2tmo  Bridge,  18  feet  deep  at  mean  low  water  and  200  feet  wide,  ex- 
t  for  the  upper  few  hundred  feet  near  the  bridge,  where  the  width 
s  to  be  gradually  reduced  from  200 feet  to  100  feet.  The  total  length 
he  proposed  channel  was  about  9,000  feet. 
?he  estimated  cost  of  this  improvement  was  as  follows : 

,000  cubic  yards  of  dredging,  at  30  cent*  per  cabic  yard  $159, 000 

Urgencies   23,850 

Total   182,850 

The  proposed  channel,  however,  did  not  follow  the  old  channel  at  the 
)uth  of  the  creek,  since  the  pier  Hue  established  by  the  commission 
ossed  the  old  channel  at  that  point,  and  the  land  under  water  inside 
it,  iircluding  the  bed  of  the  old  channel,  had  become  private  property. 
The  owners  of  this  property,  Messrs.  Beard  and  Robinson,  were 
ixious,  nevertheless,  to  have  the  old  channel  improved,  instead  of 
iving  the  new  one  formed,  as  proposed,  outside  of  the  established  pier 
no;  but,  as  this  could  not  be  done  unless  they  surrendered  their  right 
)  build  oat  to  the  pier  line,  they  signed  a  paper  relinquishing  their  right 
)  build  piers  which  should  obstruct  the  old  channel  so  long  as  that  chau- 
el  should  be  permitted  to  exist;  and  the  Maritime  Association  of  New 
'oik  at  the  same  time  petitioned  that  the  old  channel  should  be  kept 
pea.  As  the  improvement  of  this  chaunel  would,  however,  help  only 
be  land  uear  it  on  the  north  side,  and  not  at  all  that  which  lay  on  the 
'pposite  or  southerly  side  of  the  creek,  General  Newton  recommended 
bat  the  conflict  of  interests  be  settled  by  dredging  the  natural  channel 
rom  the  Hamilton  Avenue  Bridge  down  to  the  southwest  corner  of  the 
Erie  Basin ;  and  that  from  that  point  two  channels  should  be  dredged, 
one  running  northerly  along  the  west  side  of  the  Erie  Basin  to  deep 
water  near  Red  Hook,  and  the  other  running  southerly  along  the 
wharves  on  the  south  side  of  the  bay,  toward  Bay  Ridge. 

Both  of  these  channels  were  to  be  200  feet  wide  and  18  feet  deep  at 
niean  low  water.  This  project  required  for  its  execution  a  larger  amount 
of  work  than  the  original  scheme  called  for,  namely : 

The  excavation  of  583,530  cubic  yards  of  material,  which,  at  30  cento  per 

cubic  yard,  would  cost  $175,050.00 

Contingencies,  10  per  cent   17, 505. 00 

Total   192,664.90 

The  legal  measures  necessary  for  securing  the  right  of  way  across 
Beard  aad  Robinson's  property,  at  the  mouth  of  the  creek,  were  not 
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completed  satisfactorily  until*  May,  1883,  but  under  appropriations  if 
1881, 1882,  and  1884  the  proposed  Red  Hook  branch  of  the  channel 
dredged  100  feet  wide  for  a  length  of  2,000  feet,  measured  from  Eh 
Hook,  and  the  southern  channel,  runuing  towards  Bay  Ridge,  was  bep- 
at  the  southern  end,  and  carried  northward  for  a  distance  of  1,900  feri 
with  depths  in  it  varying  from  21  to  17  feet,  except  for  a  few  hundV: 
feet  at  the  upper  end  on  the  eastern  side  where  the  last  cut  was  It: 
un  finished. 

The  act  of  Congress  approved  August  5, 1886,  appropriated  $7,500  f  • 
the  continuance  of  this  work.  This  amount  was  too  small  either:* 
benefit  the  improvement  much,  or  to  secure  low  rates  for  the  work.  « 
was  advertised,  however,  and  bids  were  opened  on  the  23d  of  October 
I81SO,  for  extending  the  channel  up  the  creek  for  about  1,500  feet  al>p*> 
the  end  of  the  old  dredged  channel,  or  to  within  600  feet  of  the  Han 
ilton  Avenue  Bridge.  The  depth  to  be  obtaiued  was  18  feet,  and  r> 
width  was  to  depend  upon  the  price  bid. 

All  the  bids  received  were  high,  but  it  was  nevertheless  recommend*: 
that  the  lowest  bid  be  accepted, 44 as  no  economy  would  probably  t&l: 
from  re-advertising." 

The  recommendation  was  approved,  and  a  contract  was  entered  iw 
December  22,  1S$0,  with  Elijah  Brainard,  the  lowest  bidder,  who  w 
to  do  the  dredging  at  32  cents  per  cubic  yard. 

Work  under  this  contract  was  begun  February  -4,  1SS7,  and  was  tut 
tinned  until  March  12,  18S7,  when  it  was  stopped.    During  this 
21.497  cubic  yards  of  material  were  removed  from  the  chaunel. 

Two  parallel  cats,  each  about  20  feet  wide  at  the  bottom  arid  18f-r 
deep,  were  made  along  the  northern  channel  Hue  of  the  creek  froa 
point  opposite  the  foot  of  Twenty-third  street  to  one  opposite  the  IV 
of  Sixteenth  street.  Brooklyn,  a  distance  of  about  1,500  feet. 

The  material  varied  very  much  in  character,  from  hard  compact 
low  clay  to  sou  black  mud  ;  the  mud  overlies  the  clay,  as  a  rule,  to  tfc 
depth  of  2  feet. 

Although  a  denth  of  IS  feet  was  obtained  by  the  dredge,  the  soft  e  > 
terial  tilled  into  the  cut  again  so  rapidly  that,  at  the  close  of  the  dree- 
ing. Bounding  showed  a  depth  of  only  15  feet,  and  that  the  cut  wasai»: 
40  feet  wide  at  bottom,  with  a  top  width  varying  from  55  to  75  fa; 
but  it  is  not  likely  that  even  this  depth  will  be  maintained  in  so  :u 
row  a  ent. 

At  the  close  of  the  vrork.  March  12.  1S57,  the  condition  of  theci~ 
nel  in  Govratms  Bay  and  Creek  vras  as  follows: 

What  nuy  lv  called  the  Bed  Hook  Channel,  running  round  the  I" 
Basin  to  the  mouth  of  the  creek,  had  been  practicallv  complete*!: 
its  full  width  and  dep:h,  and  :he  channel  leading  from' it  up  the  ere* 
had  been  completed  to  within  2.100  feet  of  Hamilton  Avenue  Brvl: 
w:th  a  further  extension  15  feel  deep  and  40  feet  wide  at  bottom  W 
l»oo>*  further  ir»  the  crtvk. 

W  h.u  may  be  termed  the  Bay  Eidp?  Channel,  south  of  the  moaifc  < 
the  creek,  had  Nvn  be^n  a;  its  o-u:er  or  southern  end,  and  had'rvr: 
carried  Bp  w::h  nearly  tV.i;  depth  and  width  to  a  point  2,00J  feet  socu 
ot  the  m     h  of  : he  creek . 

V  ie  &Ov:s  j  work  >  e:  reaia  ns  to  be  done  under  the  original  projv 

r  J  "fJ^^  °?  °:       crA^:  c?  *fce  cre^k.  2400  feet  to  the  Oar 
a  Axvn-e  Kr.d^  am       extension  of  the  southern  or  Bav  Bid- 

L^t'w^  JlS1  w  w  u>  w^:h  the  Red  Hook  Channel  at  i» 
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V  sketch  of  the  condition  of  this  improvement  June  30, 1885,  may  be 
nd  in  the  Annual  Keport  of  the  Chief  of  Engineers  for  1885,  Part  I, 
672. 

Jnder  the  present  estimate  of  $192,564.90,  only  $72,500  have  been  ap- 
:>priated  to  June  30,  1887. 

The  project  should  be  completed  as  soon  as  possible. 
Large  manufacturing  and  shipping  interests  are  growing  up  aloug 
&  banks  of  the  creek,  for  which  the  present  depth  of  18  feet  at  the 
>uth  and  8  feet  at  the  upper  end  of  the  creek  are  wholly  inadequate. 
In  1871,  when  the  first  project  for  its  improvement  was  adopted,  18 
et  was  the  depth  of  water  which  the  commercial  men  interested  in  the 
i  provement  asked  for ;  now  owners  of  the  water-fronts  are  petitioning 
r  21  feet,  and  yet  only  half  of  the  original  project  has  been  completed. 
-Apart  from  the  creek,  the  Ked  Hook  aud  Bay  Kidge  channels  in  the 
*y,  as  stated  in  my  annual  report  for  188G  (page  723),  are  very  iinpor- 
mt  to  passing  commerce,  and  would  be  used  when  completed  by  ves- 
_*  ls  of  a  large  class. 

A  letter  from  one  of  the  leading  merchants  of  New  York  and  Brook - 
, n,  published  on  page  713  of  my  annual  report  for  1887,  inclosing  a 
etition  signed  by  many  firms  interested  in  the  improvement  of  both 
lowanus  Bay  and  Buttermilk  Channel,  gives  a  fair  idea  ot  the  growing 
ecessities  of  the  commerce  of  the  port  of  New  York  which  seems  to 
ndicate  the  need  of  the  early  completion  of  this  improvement. 

From  this  letter  it  appears  that  there  is  not  now  enongh  wharf-room 
n  the  harbor,  vessels  frequently  having  to  pay  a  bonus  of  $75  or  $100 
t  day  for  the  privilege  of  using  wharves  for  which  there  is  a  constant 
lemand,  and  that  the  improvement  of  Buttermilk  Channel  and  the 
lowanus  Bay  channels,  which  constitute  a  very  large  part  of  the  water 
front  of  Brooklyn,  and  which  are  included  in  the  East  Kiver  district,  of 
which  63.7  per  cent,  of  the  commerce  of  the  port  of  New  York  make 
use,  would  give  very  great  relief,  especially  if  the  low- water  channel 
depth  were  increased  to  21  feet  instead  of  18  feet,  as  was  proposed  last 
year,  since  it  would  permit  the  construction  of  many  more  wharves. 

To  complete  the  Gowanus  Bay  channels,  as  originally  proposed,  mak- 
ing them  200  feet  wide  and  18  feet  deep  at  low  water,  would  require, 
under  previous  estimates,  the  expenditure  of  $120,000.  The  work  could 
be  much  better  and  more  cheaply  executed  were  this  whole  amount 
made  available  in  one  appropriation. 

But  there  can  be  no  doubt  that  these  dimensions  are  too  small  in 
view  of  the  great  increase  in  length  and  draught  which  has  taken  place 
recently  in  the  construction  of  sea-going  vessels,  especially  steamers. 
The  depth  of  these  channels  ought  to  be  increased  now  to  21  feet  at  low 
water  and  their  width  to  400  feet,  while  to  facilitate  the  handling  of 
vessels  in  the  contracted  space  near  the  mouth  of  Gowanus  Creek,  more 
room  should  be  gained  by  cutting  away  the  angle  on  the  south  side. 

To  make  these  changes  in  the  channels  would  involve  the  removal  of 
1,345,000  cubic  yards  of  material  in  place  as  follows: 

Red  Hook  Channel — 

To  deepen  it  to  21  feet  cubic  yards . .      70, 000 


en  it  to  400  feet 


do   100,000 


170,000 

cubic  yards..  250,000 
 do....  275,000 


525,000 
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Go  wan  us  Ceeek  Channel— 

To  deepen  it  to  21  feet  cnbic  yanl*. 

To  cut  away  the  angle  do   3u 


Total  in  place  1.36 


Which,  at  40  cents  per  cubic  yard,  would  cost  

Contingencies   &9I 


Total. 


Gowanus  Bay  is  in  the  collection  district  of  New  York  City.  Nearest  ligbt.  I 
bin's  Reef. 

Nearest  work  of  defense,  the  fort  on  Governor's  Island,  1  mile  to  the  northviri 

ORIGINAL  ESTIMATE. 

Dredging  583,530  cubic  yards,  at  30  cents  

Contingencies,  10  per  cent   17, X* 


Total   I*:*** 

Amounts  appropriated. 


expended  to  Jone  30,  1688 
for  channels  400  feet  wide 


The  following  statement  co 
Harbor,  was  given  in  my  last 
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my  steam-tugs,  canal-beats,  and  lighters  pass  in  and  out.  of  the  bay  every  day, 
ing  in  draught  from  6  to  12  feet,  but  no  record  is  kept  of  these  vessels  unions 
pass  through  the  draw-bridge  at  Hamilton  avenue.  The  record  of  those  so  pass- 
is  as  follows: 


Tear. 

Number  of 
times  opened 
and  clotted. 

Number  of 
vessels 
panned 
through. 

Tonnage. 

Daily 
average 
of  times 
opened. 

5.740 
7,632 

4, 12G 

6,071 

• 

673,  049 
883,431 

15 
21 

Money  statement. 

y  1,1887,  amount  available    $64.31 

v  1, 1888,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 

utstanding  Jnly  1, 1887   1. 00 


j  1 , 1888,  balance  available   63. 31 

>ouut  appropriated  by  act  of  Augnst  11, 1888   00, 000. 00 

ioant  available  for  fiscal  year  ending  June  30, 1889    60, 063. 31 

Ltuount  (estimated)  reqnired  for  completion  of  existing  project   60, 000. 00 

Imount  that  can  be  profitably  expendedin  fiscal  yearending  June30, 1890  60, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
barbor  acts  of  1866  and  1867. 


£  g . 

IMPROVEMENT  OF  NEW  YORK  HARBOR. 

A  description  of  this  harbor  and  a  history  of  the  work  already  done 
the  improvement  of  its  Sandy  Hook  entrance  was  given  in  my  last 
mual  report,  and  will  be  found  in  the  Report  of  the  Chief  of  Engineers 
•r  1887,  part  1,  page  717. 

The  main  or  Sandy  Hook  entrance  to  New  York  Harbor  is  one  of  the 
>st  in  the  world,  the  channel  being  about  24  feet  deep  at  mean  low 
ater  and  nearly  29  feet  at  mean  high  water,  with  abundant  breadth, 
ad  no  need  for  deepening  it  was  ever  felt  until  within  the  last  few 
ears,  when  the  great  increase  in  the  length,  tonnage,  and  draught  of 
le  transatlantic  passenger  steamers  made  further  deepening  necessary 
i  order  to  prevent  the  delays  to  which  they  have  been  subjected  by 
aviug  to  wait  for  high  water  in  order  to  pass  either  in  or  out. 
Before  the  improvement  of  the  main  entrance  into  New  York  Harbor 
•  as  undertaken  by  the  United  States  it  was  obstructed  by  four  shoals, 
s  folio ws : 

1.  The  outer  bar,  about  4,000  feet  wide,  the  channel  across  which  is 
:nown  as  Gedney's  Channel,  where  there  wered  epths  of  23.7  feet  in  mid- 
Uannel  and  22.3  feet  in  the  southern  half. 

2.  The  shoal  at  the  mouth  of  the  Swash  Channel,  about  4,000  feet  wide, 
vhere  the  depth  was  24.3  feet. 

The  channel  across  this  shoal  has  been  named  the  Bayside  Channel 
or  the  following  sufficient  reason  given  me  in  a  letter  from  Captain 
Derby : 

Early  in  the  spring  when  the  first  surveys  had  been  made  and  tho  work  done  in 
'««  main  ship-channel  during  the  winter  had  been  found  to  be  suQlcieut  to  admit  to 
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the  uppnr  harbor  vessels  that  conld  cross  the  bar,  it  was  decided  to  have  \bt  *j\ 
channels  bnoyed  so  that  vessels  could  use  them. 

In  publishing  the  notice  to  mariners  describing  the  new  buoys,  Commander  '  • 
kenzie,  U.  S.  Navy,  thought  it  necessary  to  give  a  name  to  the  channel  a-.Tu-  j 
shoal  west  of  Gedney's  Channel  at  mouth  of  the  Swash  Channel,  because  comv»dmi 
confusion  had  already  arisen  and  some  rather  unpleasant  newspaper  comes  pot- 
heen caused  by  uncertainty  as  to  the  proper  name  of  this  spot. 

In  the  published  notice  he  named  the  cuannel  after  the  Bayside  range  which  «u-J 
its  center  line— the  range  of  the  Bayside  Beacon  and  Waackaack  Beacon*  Ttf 
buoys  are  numbered  B  1,  B  2,  etc. ;  and  in  Gedney's  Channel  they  are  numbers 
G  3,  etc. 

3.  The  shoal  northwest  of  Sandy  Hook,  about  2,000  feet  wide,  on  wb i 
the  least  depth  was  20.2  feet. 

4.  The  shoal  in  the  main  ship-channel  in  the  lower  bay,  nearly  3  3>  • 
loug,  on  the  erest  of  which  the  depth  was  only  23.9  in  mid-cudi:- 
with  depths  of  22.0  within  a  few  hundred  feet  of  the  mid-channel  ran; 

A  large  proportion  of  the  vast  commerce  of  the  port  which  is  ca::> 
on  in  vessels  of  great  draught  could  only  cross  these  shoals  at  or  c*i 
high  water. 

The  project  for  the  improvement  of  Gedney's  Channel  was  appn'-vnl 
by  the  Secretary  of  War  in  December,  1884,  and  its  extension  to  cu^ 
the  whole  of  the  main  entrance  to  the  harbor  received  his  appr.  - 
December  27,  1886. 

It  provides  for  dredging  a  channel  1,000  feet  wide  and  30  feet  top*1 
mean  low  water,  from  deep  water  below  the  Narrows  through  the 
Ship-channel  and  Gedney's  Channel  to  deep  water  outside  the  to: 
maintaining  this  channel,  should  it  be  necessary,  either  by  period 
dredging,  or  by  contracting  the  entrance  by  the  construction  of  a  di.- 
running  across  the  shoals  from  the  Coney  Island  side  with  saita!  t 
protection  for  the  head  of  Sandy  Hook  to  prevent  its  being  scour, 
away  by  the  increased  curreut. 

The  estimated  cost  of  obtaining  the  dredged  channel  is  $1,490,000,  *  : 
the  entire  cost  of  the  improvement  should  the  contraction  works  pre** 
to  be  necessary,  is  estimated  at  between  $5,000,000  and  $6,000,000. 

Under  this  project  an  extended  survey  of  the  lower  bay  had  be-" 
made  on  which  the  method  of  improvement  was  based,  and  303. v% 
cubic  yards  of  sand  had  been  dredged  from  Gedney's  Channel  at  & 
close  of  the  last  fiscal  year. 

This  had  resulted  in  producing  a  channel  of  good,  navigable  wt  ! 
across  the  bar  25  feet  deep  at  meau  low  water,  but  no  practical  be^'- 
to  navigation  had  resulted  since  no  increase  in  depth  had  been 
tained  on  the  shoals  inside  the  bar,  the  application  of  the  fuuds  L ■;• 
iug  been  restricted  by  the  language  of  the  appropriation  act  to  (>■• 
ney's  Channel  only. 

At  the  begiuning  of  the  fiscal  year  the  Joseph  Edwards  Dred^:  - 
Company  had  not  vet  begun  work  under  their  contracts  of  April  21 
May  10,*1887,  for  dredging  2,200,0U0  cubic  yard  at  284  cents  per  cat* 
yard  from  the  four  shoals  in  the  channel,  and  owing  U>  the  delay  of  tN 
builders  in  delivering  the  dredges,  the  first  of  these  machines,  "the  M 
vance,  originally  called  the  Bolivar,  did  not  begin  work  until  August  - 
1887,  one  month  behind  time,  the  Mount  Waldo  did  not  begin  until 0( 
tober  14,  two  months  and  a  half  behind  time,  and  the  Relianct  ori» 
started  November  26,  nearly  three  months  behind  time.  The  season « 
1887  was  therefore  nearly  entirely  lost,  only  180,830  cubic  yards  harht 
been  dredged  to  January  1,  at  which  time  700,000  cubic  yards  were: 
have  been  removed  from  Gedney's  Channel  alone. 

All  three  dredges  worked  upon  Gedney's  Channel  until  December 
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thejr  were  transferred  to  the  shoal  in  the  main  ship-channel  west 
y im's  Knoll. 

o  largest  vessels  frequenting  the  port  of  New  York  draw,  as  ordi- 
f  loaded,  about  27  feet  iu  leaving  port,  but  in  arriving  here  they 
y  draw  over  24J  feet,  having  lightened  themselves  by  consuming 
1,500  to  2,000  tons  of  coal  during  the  passage.  While  it  is  of 
se  desirable  that  vessels  should  be  able  to  leave  port  at  all  hours, 
much  more  important  that  they  should  be  able  to  enter  without 
rd  to  the  stage  of  the  tide,  for  the  time  of  departure  can  be  reg- 
id  to  suit  the  tide,  but  the  time  of  arrival  can  not.  The  working 
lie  dredges  during  the  year  has  therefore  been  so  directed  as  to 
re  as  early  as  practicable  a  channel  across  all  the  shoals  500  feet 
^  and  sufficiently  deep  to  admit  the  largest  steamers  at  low  water, 
ing  for  later  operations  the  deepening  of  this  500-foot  channel  to  30 
at  mean  low  water,  and  its  widening  to  1,000  feet  the  full  dimen- 
18  required  by  the  project.  All  three  of  the  dredges  were  accord- 
ly  kept  on  a  section  of  the  main  ship-channel  about  3,000  feet  long 
uding  the  crest  of  the  shoal  west  of  Flyuir's  Knoll,  from  December 
)  May  10 ;  fhe  Reliance  and  Advance  were  then  transferred  to  the 
yside  Ohauuel  until  June  11,  when  the  Reliance  was  ordered  to  Ged- 
's  Channel. 

?be  entire  quantity  dredged  during  the  fiscal  year  is  580,405  cubic 
ds,  which,  with  the  303,869  cubic  yards  dredged  from  Gedney's  Chan- 
during  1885  and  1880,  has  produced  a  channel  not  less  than  500  feet 
le,  in  which  the  least  depths  between  the  steamer  wharves  and  the 
»au  is  26  feet  on  the  bar  and  25.4  feet  on  the  shoal  west  of  Flyun's 
joll  in  the  lower  bay. 

These  dimensions  are  sufficient  to  enable  the  largest  steamers  arriving 
;  the  bar  as  now  loaded  to  reach  their  wharves  without  delay  at  aver- 
e  low  tide,  and  they  also  permit  any  of  the  large  steamers  leaving 
e  port  at  high  water,  as  is  usual,  to  go  to  sea  loaded  fully  2  feet  deeper 
an  was  ever  practicable  before.  , 

The  dredged  channels  have  been  thoroughly  buoyed,  and  as  soon  as 
e  pilots  have  become  familiar  with  the  new  channels  the  port  of  New 
ork  will  reap  the  full  benefit  of  the  results. 

To  test  the  permanency  of  the  work  accomplished  a  survey  of  Ged- 
ay's  Channel  by  Captain  Derby's  method  was  made  last  December  on 
nnpletion  of  operations  for  the  season ;  all  soundings  were  taken  with 
rod  graduated  to  feet  and  tenths,  and  were  located  by  angles  read 
ith  the  transit  from  triangulation  stations  established  ou  the  shoals 
ear  by.  This  survey  was  repeated  May  30,  before  dredgiug  on  the  bar 
ras  resumed.  A  careful  comparison  of  the  two  surveys  shows  that  no 
hoaling  whatever  had  taken  place  in  the  dredged  chanuel  during  the 
ix  mouthsof  boisterous  weather  that  had  elapsed  since  operations  were 
uspended.  As  a  like  comparison  was  made  a  year  ago  with  precisely 
he  same  result,  it  may  be  said  that  the  prospect  that  the  dredged  chan- 
lei  across  the  bar  will  maintaiu  its  new  dimensions  by  the  action  of  the 
mrrents  alone,  is  most  encouraging. 

It  haviug  been  reported  in  the  newspapers  that  new  shoals  had  formed 
u  the  Bayside  Channel  during  the  winter,  a  new  survey  was  made  of 
it  in  April  for  comparison  with  the  one  made  last  season.  No  evidence 
af  shoaling  was  found ;  but  on  the  contrary,  the  agreement  between 
the  two  surveys  was  so  marked  as  to  give  grounds  lor  hoping  that  this 
locality  may  prove  as  favorable  for  the  maintenance  of  a  dredged  chan- 
nel as  the  outer  bay,  which  was  hardly  to  bo  expected  as  the  ebb  cur- 
rent of  the  Swash  Channel  flows  across  the  Bayside  Chaunel  nearly  at 
right  angles, 
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The  work  done  during  the  winter  on  the  shoal  in  the  main  H 
channel  was  surveyed  April  16,  and  177,937  cubic  yards  meaM. 
place  were  found  to  have  been  removed  from  the  shoal.   The  qoaat 
removed  by  the  dredges  amounted,  however,  to  only  128,453  ri 
yards  measured  in  scows,  which  would  not  correspond  ordinanfy 
more  than  102,7642  cubic  yards  measured  in  place.    It  is  appu 
therefore  that  the  work  of  the  dredges  has  been  materially  sips' 
mented  by  the  currents,  in  fact  to  the  extent  of  about  73  per  cent 
is  not  known  whether  the  currents  are  actually  attacking  the  boa 
of  the  channel,  or  whether  this  increase  in  the  place  measure*** 
due  entirely  te  the  fact  that  the  material  is  composed  of  saod  on 
with  mud,  and  that  the  greater  part  of  the  latter  does  not  loa- 
the bins  of  the  dredges,  but  is  carried  overboard  by  the  or?* 
from  the  bins  and  drifted  off  by  the  currents  in  the  channel  beta 
has  time  to  settle  to  the  bottom  again.   The  surface  currents  ofii.  ■  • 
at  this  point  run  transverse  to  the  channel  instead  of  along  its  ami 
the  tendency  is  therefore  to  carry  overflow  material  upon  the  ad^ 
shoals.    A  survey  made  in  June  to  ascertain  whether  this  maw 
found  a  lodgment  in  the  channel  at  some  point  farther  down-stroa: 
dicates,  on  the  contrary,  that  the  channel  has  slightly  deepened 
natural  causes  alone,  both  in  the  prolongation  of  the  dredged  area.** 
no  work  has  been  done,  and  in  the  dredged  area  itself,  where  won  in 
been  suspended  for  six  weeks.   These  changes,  however,  tbou^L 
noticeable,  are  believed  to  be  too  slight,  considering  the  difficult.-- 
the  way  ot  exact  measurement,  to  warrant  drawing  the  concluaioi 
tliccurrents  are  actually  attacking  the  bottom  ;  but  they  are  highly 
isfactory  as  far  as  they  go,  both  as  regards  the  prospects  of  pe 
in  the  dredged  channel  aud  as  regards  the  great  saving  that  will 
in  the  cost  of  carrying  out  the  project,  if  through  the  assistance i 
currents,  the  place  measurement  continues  to  exceed  the  scow  mem 
ment. 

The  following  table  shows  the  performance  of  the  dredges  thr*: 

out  the  year : 
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>  great  difference  in  the  performance  of  these  dredges  in  the 
ship-cbanuel  as  compared  with  their  work  on  the  oatside  shoals 
i  in  part  to  the  greater  distance  from  the  shoal  to  the  dumping- 
id,  but  mainly  to  the  great  difference  iu  the  character  of  the 
rial,  which  is  chiefly  a  coarse,  clean  sand  in  the  Bayside  and  Ged- 
channels,  and  a  very  fine  sand  mixed  with  mud  in  the  main 
channel. 

is  latter  material  is  much  the  more  difficult  to  dredge  not  only  on 
nit  of  the  large  percentage  of  mud  too  fine  to  be  caught  in  the  bins, 
lso  on  account  of  its  lying  very  compactly  on  the  bottom  and  be- 
tonsequently  mnch  more  difficult  to  raise  with  the  pump, 
te  plant  put  on  the  work  by  the  contractors  does  all  that  was  ex- 
id  of  it  in  Gedney's  and  Bayside  channels,  and  the  dredges  Reli- 
and  Advance  will  readily  complete  the  work  in  the  time  specified 
e  contract  for  the  Gedney's  Channel  division.  But  owing  to  the 
•ul r  character  of  the  material  in  the  main  ship -channel,  and  also 
te  delays  in  getting  started  last  season,  it  is  apparent  that  the  con- 
:ors  can  not  possibly  unaided  remove  the  1,500,000  cubic  yards 
ified  in  the  main  ship-channel  contract  by  December  1, 1888,  at 
;li  date  the  contract  expires. 

would  appear,  in  fact,  that  500,000  cubic  yards  would  be  a  liberal 
nate  of  the  amount  that  they  are  likely  to  accomplish  by  that  date. 
i  fact  became  apparent  as  early  as  November,  1887,  and  efforts  were 
l  made  to  secure  additional  plant  to  assist  with  the  work ;  but 
Ige  owners  objected  to  putting  their  plant  to  work  in  such  an  ex- 
ed  locality  so  late  in  the  season.  These  efforts  were,  however,  re- 
led  in  the  spring,  while  Colonel  Gillespie  was  in  temporary  charge 
he  work,  with  more  success,  resulting  in  agreements  being  made 
ti  Messrs.  Brainard  Brothers,  and  with  Joseph  Cumings,  providing 
placing  on  the  main  ship-channel  at  the  earliest  practicable  date  two 
re  dredges  having  an  estimated  daily  working  capacity  of  1,500  and 
X)  cubic  yards,  respectively.  The  work  is  to  be  done  under  the 
cifications  of  the  contract  with  the  Joseph  Edwards  Dredging  Com- 
ly  and  to  be  paid  for  at  the  contract  price,  28J  cents  per  cubic 
(1,  scow  measurement. 

'hese  agreements  were  approved  by  the  Secretary  of  War  May  16  and 
y  15,  respectively. 

vlessrs.  Brainard  Brothers  began  work  June  18,  using  the  dredge  Leo, 
merlv  employed  on  the  Gedney's  Channel  work,  and  described  in  the 
uuaf  Report  of  the  Chief  of  Engineers  for  1886,  page  732.  They  had 
noved  at  the  close  of  the  fiscal  year  3,950  cubic  yards  of  material,  but 
3  not  got  their  plant  in  thorough  running  order. 
Joseph  Cumings  expects  to  begin  work  about  July  15.  He  has  char- 
ed the  steamship  State  of  Alabama,  a  vessel  of  6,500  tons  displace- 
•nt,  belonging  to  the  State  Line  Steamship  Company,  running  be- 
een  New  York  and  Glasgow,  and  is  fitting  her  with  a  large  vacuum 
imp  with  two  32-inch  suctions. 

It"  these  new  dredges  succeed  in  accomplishing  the  amount  of  work 
at  their  owners  expect  of  them,  the  plant  now  provided  for  the  work 
ill  readily  complete  the  removal  of  the  2,200,000  cubic  yards  specified 
the  contracts  with  the  Joseph  Edwards  Dredging  Company  by 
ecember  1, 1888. 

The  illegal  dumping  of  refuse  and  dredged  material  spoken  of  in  my 
at  annual  report  has  continued  throughout  the  year,  greatly  to  the 
•triweut  of  the  harbor,  and  at  considerable  loss  to  the  Government, 
liich  iu  several  iustances  has  been  obliged  to  dredge  up  and  remove  the 
laterial  dumped  iu  the  channels. 
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It  is  hoped,  however,  that  this  vicious  practice  will  be  entirely  da& 
away  with  under  the  provisions  of  Senate  bill  JSo.  1241,  which  reoeira 
the  approval  of  the  President  June  29.  This  bill,  a  copy  of  whkk 
annexed,  contains  the  best  provisions  of  the  biU  recommended  by  1 
Board  of  Commissioners  of  Pilots,  referred  to  in  my  last  annua 
since  it  provides  for  the  line. or  imprisonment,  or  both,  of  any  one 
ing  or  abetting  such  illegal  dumping,  half  the  fine  to  go  to  the  inforac 
the  taking  away  of  the  license  of  the  master  or  engineer  who  may  enm 
in  it,  the  libelling  of  any  vessel  employed  in  snch  work,  and  lastly  iim* 
the  owners  of  the  pro]>erty  from  which  such  material  is  taken  as  we«i 
the  owner  of  the  dredge  who  does  the  work,  at  the  rate  of  $5  for  ead 
and  every  cubic  yard  of  material  illegally  dumped. 

This  act  applies  only  to  New  York  Harbor  and  the  waters  connect 
with  it.  It  would  be  in  the  interests  of  navigation  and  of  economy: 
its  provisions  were  extended  to  all  the  navigable  waters  of  the  Cdim 
States  which  are  subject  to  improvement. 

The  expenses  incurred  on  account  of  the  improvement  during  the  yet- 
amount  to  $198,182.32,  of  which  $60,467.95  remained  outstanding  at  lis 
close  of  the  fiscal  year.   They  are  distributed  as  follows : 

Dredging  fH»,4U" 

Inspection   :i.  r  1 

Surveying   20,  Wi. 

Administration     9,U* 

Total   196,  K  2 

The  amount  needed  outside  of  the  present  appropriation  to  wies 
these  channels  to  1,000  feet  and  to  deepen  them  to  30  feet  at  meauk* 
water,  as  required  by  the  plan  of  improvement,  is  $540,000;  and  ft 
amount  could  bo  well  expended  iu  the  next  fiscal  year. 

A  full  statement  of  commercial  statistics  relating  to  the  port  of  >*■* 
York  was  given  in  ray  last  annual  report,  and  will  be  found  on 
928  of  the  Annual  Report  of  the  Chief  of  Engineers  for  1887. 

At  this  port  two-thirds  of  the  merchandise  irajwrted  into  theUni^ 
States  is  received  and  two-thirds  of  the  import  duties  are  colkcr-i 
From  this  port  are  seut  out  one-half  of  the  domestic  products  of  tL' 
country  which  are  exported,  and  here  one-half  of  the  foreign  to&a$ 
trading  with  the  United  States  enters.  Three-quarters  of  the  paws- 
gors  traveling  between  the  United  States  and  foreign  countries  c« 
and  go  by  way  of  New  York,  and  three-fifths  of  all  immigrants  lands 
Castle  Garden. 

From  January  1  to  June  29, 1888,  during  my  absence,  this  impir* 
ment  was  in  temporary  charge  of  Lieut  Col.  G.  L.  Gillespie,  Con*  4 
Engineers,  U.  S.  Army. 

The  work,  has  been  under  the  immediate  personal  supervision  of  Cij* 
GeorgeMcC.  Derby,  Corps  of  Engineers,  and  the  successful  results  rbi 
have  beeu  attained  are  in  a  very  large  measure  due  to  his  imelli"©* 
and  his  untiring  energy  and  zeal. 

AMOUNTS  APPROPRIATE©. 

For  Gedney's  Channel : 

By  act  of  Congress  approved  July  5,  1884   fSfcr,  ^  * 

For  New  York  Harbor: 

By  act  of  Congress  approved  August  5, 1S86   r*,^.« 

Total   • 

Amount  expended  to  June  30,  1887,  Gedney's  Channel  —    :**  1 

Amount  expended  to  June  30,  18c*S,  New  York  Barber   U.".  tL^ 

Total  - 
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Money  statement. 

79    Amount  available  -  .-.$742,293.27 

,   amonut  expended  dnring  fiscal  year,  exclusive  of 

»  outstanding  July  1,  1887   $137,714.37 

;j-<t  outstanding  liabilities   60,467.95 

yi-^y   amount  covered  by  existing  contracts   461,586.27 

—————  659, 768. 59 

^ - 

^-3,  "balance  available   82,524.68 

Impropriated  by  act  of  August  11,  1888    380, 000. 00 

v  a. ilable  for  fiscal  year  ending  June  30, 1889    462,524.68 

t  C«»timated)  required  for  completion  of  existing  project  unless  it 
cl  loecouie  necessary  to  resort  to  contraction  works,  which  would 

jetween  $4,000,000  and  $5,000,000   160, 000. 00 

t,  t-h  at  can  benrofitebly  expended  in  fiscal  year  ending  June30, 1890  160,000.00 
-tcxl  in  com  pliance  with  requirements  of  sections  2  of  river  and 
or  acta  of  1866  and  1867. 

ial  statistic*  of  the  port  of  JS'ew  York  for  the  fiscal  year  ending  June  30,  1888. 

of  revenue  collected   $145,300,344.35 

•  all  imports   470, 426, 724.  00 

f  all  exports   334, 929, 956. 00 


Number. 

Rejriatered 
tonnage. 

3,815 
3,803 
1,514 
1,021 
2,182 
8,003 

4,754,037 
4, 783, 448 
882, 105 
744,848 

V  OWH<*la  t!l<»ftrO<i  .  .  .  .........  ......  ........................  -  ana  .........  ■ 

Public— No.  155* 

T  to  prevent  obstructive  anil  injnrionfl  deposit*  within  the  harbor  and  adjacent  waters  of  New 
York  City,  by  dumping  or  otherwise,  and  to  punioh  and  prevent  ao.cn  offensee. 

t  enacted  by  the  Senate  and  House  of  Repretentatives  of  the  United  States  of  America 
gress  assembled,  That  the  placing,  discharging,  or  depositing,  by  any  process  or 
y  manner,  of  refuse,  dirt,  ashes,  cinders,  mud,  sand,  dredgings,  sludge,  acid,  or 
iber  matter  of  any. kind,  other  than  that  flowing  from  streets,  sewers,  and  pass- 
icrefrom  in  a  liquid  state,  iu  the  tidal  waters  of  the  harbor  of  New  York,  or  its 
ent  or  tributary  waters,  or  in  those  of  Long  Island  Sound,  within  the  limits 
i  shall  be  prescribed  by  the  supervisor  of  the  harbor,  is  hereby  strictly  forbid- 
aud  every  such  act  is  made  a  misdemeanor,  and  every  person  engaged  in  or  who 
aid,  abet,  authorize,  or  instigate  a  violation  of  thissection,  shall,  upon  convic- 
be  punishable  by  fino  or  imprisonment,  or  both,  such  fine  to  be  not  less  than  two 
red  and  fifty  dollars  nor  more  than  two  thousand  five  hundred  dollars,  and  the 
isonment  to* be  not  less  than  thirty  days  nor  more  than  one  year,  either  or  both 
sd,  as  thejndge  before  whom  conviction  is  obtained  shall  decide,  one-half  of  said 
to  be  paid  to  the  person  or  persons  giving  information  which  shall  lead  to  con- 
on  of  this  misdemeanor. 

c.  2.  Thatanyand  every  master,  and  engineer,  or  person  or  persons  acting  in  soch 
icity,  respectively,  on  board  of  any  boat  or  vessel,  who  shall  knowingly  engage 
>wi'ng  any  scow," boat,  or  vessel  loaded  with  any  such  prohibited  matter  to  any 
tt  or  placo  of  deposit,  or  discbarge  in  the  waters  of  the  harbor  of  New  York,  or  in 
wljacent,  or  tributary  waters,  or  in  those  of  Long  Island  Sonnd,  or  to  any  point  or 
:e  elsewhere  than  within  the  limits  defined  and  permitted  by  the  supervisor  of 
harbor  hereinafter  mentioned,  «hall  be  deemed  gnilty  of  a  violation  of  this  act, 
i  shall,  upon  conviction,  be  punishable  as  hereinbefore  provided  for  offenses  in 
lation  of  section  1  of  this  act,  and  shall  also  have  bis  license  revoked  or  suspended 
a  term  to  bo  fixed  by  the  judge  before  whom  tried  and  convicted. 
ec.  3.  That  in  all  cases  of  receiving  on  board  of  any  scows  or  boats  such  forbidden 
tter  or  substance  as  herein  described,  it  shall  be  the  duty  or  the  owner  or  master,  or 


ajr 

Digitized  by  Google 


624      REPORT  OP  THE  CHIEF  OF  ENGINEERS.  U.  8.  ARMY. 

person  acting  in  each  capacity,  on  board  of  such  scows  or  boat*,  before  proceed)  y  i 
tuko  or  tow  the  same  to  the  place  of  deposit,  to  apply  for  and  obtain  from  the  y  p* 
visor  of  the  harbor  appointed  hereunder  a  permit  defining  the  precise  limit*  wrii 
which  the  discharge  of  such  scows  or  boats  may  be  made  :  and  any  deviation  in* 
such  dumping  or  discharging  place  specified  in  such  permit  shall  be  a  misdeems* 
within  the  meaning  of  this  act ;  and  the  muster  and  engineer,  or  person  or  petso 
acting  in  such  capacity,  on  board  of  any  tow-boat,  towingsuch  scows  or  boat*,  to. 
•  be  equally  guilty  of  such  oflfense  with  the  master  or  person  acting  in  the  cap*  re 

muster  of  the  scow,  and  be  liable  to  equal  punishment. 

8ec.  4.  That  all  mud,  dirt,  sand,  dredgings,  and  material  of  every  kind  and  op- 
tion whatever  taken,  dredged,  or  excavated  from  any  slip,  basin,  or  shoal  in  tit  to 
bor  of  New  York,  or  the  waters  adjacent  or  tributary  thereto,  and  placed  on  ac\  Us' 
scow,  or  vessel  for  the  purpose  of  being  taken  or  towed  upon  the  waters  of  ibel:a;« 
of  New  York  to  a  place  of  deposit,  shall  be  deposited  and  discharged  at  such  pjuri 
within  such  limits  as  shall  be  defined  and  specified  by  the  supervisor  of  the  harVr* 
in  tho  third  section  of  this  act  prescribed,  and  not  otherwise.    Every  person,  in 
corporation  being  the  owner  of  any  slip,  basin,  or  shoal,  from  which  sach  mcd.  .' 
sand,  dredgings,  and  material  shall  be  taken,  dredged,  or  excavated,  ;in<i  t  -  ■  - 
son,  firm,  or  corporation  in  any  manner  engaged  in  the  work  of  dredgiDg  or  Meet- 
ing any  such  slip,  basin,  or  shoal,  or  of  removing  such  mud,  dirt,  eaud,  or  dredr-'3» 
therefrom,  shall  severally  be  iesponsible  for  the  deposit and  discharge  of  all  sad  av 
dirt,  sand,  or  dredgings  at  such  place  or  within  such  limits  so  defined  andprexrV 
by  said  supervisor  of  the  harbor;  and  for  every  violation  of  the  provisions  of  th^  * 
turn  the  person  offending  shall  be  guilty  of  an  offense  against  this  act,  and  tki  * 
punished  by  a  fine  equal  to  the  sum  of  five  dollars  for  every  cubic  yard  of  mad  as 
sand,  dredgiugs,  or  material  not.  deposited  or  discharged  as  required  by  thiswrrs. 
Any  boat  or  vessel  used  or  employed  in  violating  any  provision  of  thia  act,  st^*- 
liable  to  the  pecuniary  penalties  imposed  thereby,  and  may  be  proceeded  sgw^ 
summarily  by  way  of  libel  in  any  district  court  of  the  United  States,  having  jut? 
tion  thereof. 

8i:c.  5.  That  a  line  officer  of  the  Navy  shall  be  designated  by  the  President  d  :• 
United  States  as  supervisor  of  tho  harbor,  to  act  under  the  direction  of  the  Seer 
of  War  in  enforcing  the  provisions  of  this  act,  and  in  detecting  offenders  again*  a» 
same.  This  officer  shall  recoive  the  sea-pay  of  his  gTade,  and  shall  have  pr*va 
charge  and  supervision  under  the  Secretary  of  War,  and  shall  direct  the  patrol  ^ 
and  other  means  to  detect  and  bring  to  punishment  offenders  against  the  pro»'j 
of  this  act. 

8X0.  ti.  That  the  sum  of  thirty  thousand  dollars,  or  so  much  thereof  as  s»: ' 
necessary,  is  hereby  appropriated  to  carry  out  the  provisions  of  this  act;  aac& 
Secretary  of  tho  Treasury  is  hereby  authorized  to  pay  that  sum  from  moneys  u  a 
Treasury  not  otherwise  appropriated. 

Approved,  June  29,  1888. 


E  10. 

I 

IMPROVEMENT  OF  SHEEPSHEAD  BAY,  NEW  YORK. 

Sheepshead  Bay,  Long  Island,  is  a  small  tidal  bay  about  2  miles  ke 
lying  inside  of  Coney  Island,  New  York,  and  extending  easterly  fc« 
the  village  of  Graveseud  to  Rockaway  Inlet,  into  which  it  emptier,  t* 
width  varies  from  100  to  1,000  feet,  and  its  depth  from  2  to  10  fet:« 
mean  low  water. 

Its  natural  mouth,  where  itcounects  withRockaway  Inlet,  is  snb>* 
to  material  frequent  changes,  from  the  making  and  cutting  away  of  > 
beach  and  irom  the  changes  in  the  location  of  the  shoals  outside cao^ 
by  storms. 

The  first  survey,  with  a  view  to  its  improvement,  of  which  we  biff 
any  record,  was  made  in  1879  by  General  Newton,  whose  report,  ua;*< 
February  7,  1879,  may  be  found  in  the  Annual  Report  of  the  Chief  of  En 
gineers  for  1879,  page  400. 

The  plan  of  improvement  proposed  provided  for  diking  the  cbaDw! 
and  connecting  it  with  Roekawny  Inlet,  the  estimated  cost  bem 
$100,000  (ineorrectlv  printed  in  the  Annual  Report  of  the  Chief  of  1: 
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^  I  as  $10,000).  Subsequently,  as  a  route  less  likely  to  be  obstructed 
tnges  in  the  shoals,  it  was  proposed  to  connect  Sheepshead'  Bay 
>ead  Horse  Inlet,  which  flows  into  Rockaway  Inlet  some  distance 
*  up. 

first  appropriation  ($3,000)  for  this  improvement  was  made  June 
50,  but  General  Newton  objected  to  its  expenditure  for  the  folio  w- 
asons: 

position  and  even  existence  of  this  outlet  will  depend  upon  the  advance  of 
?ay  Inlet,  which  is  now  advancing  westerly  at  the  rate  of  264  feet  per  year, 
total  estimate  for  this  improvement  is  about  $100,000,  and  for  this  reason  and 
tf  cited  above  I  would  respectfully  recommend  awaiting  developments  and 
;  appropriations.    (See  Annual  Report  of  the  Chief  of  Engineers  for  1880,  page 

lecond  appropriation,  of  $5,000,  was  made  by  act  of  Congress  ap- 
5d  March  3, 1881.  For  the  reasons  given  before,  this  appropria- 
il so  was  not  applied  to  the  work. 

1882  a  survey  of  the  mouth  of  Rockaway  Inlet  was  made  which 
toped  great  changes  in  the  shoals  westward  of  it,  and,  based  upon 
General  Newton  suggested  making  the  outlet  from  Sheepshead  Bay 
Dead  Horse  Inlet,  instead  of  directly  into  Rockaway  Inlet  as  at 
proposed. 

ro  plans  with  estimates  of  the  cost  of  doiug  this  were  furnished,  the 
providing  for  diking  as  well  as  dredging  j  the  second  omitting  the 
lg.    They  were  as  follows :  ' 

at  to  connect  Sheepshead  Bay  with  Dead  Horse  Inlet,  100  feet  wide.  6 

fc  deep  at  mean  low  water,  52,000  cubic  yards,  at 35  cents  per  cubic  yard.  $18, 200 

feet  of  creosoted  diking  to  sustain  bend  in  cut,  at  $6'  per  linear  foot   7, 200 

feet  of  creosoted  diking  for  interior  channel,  at  $5  per  linear  foot   37. 500 

Total  of  first  estimat  e   62, 900 

3ut  to  connect  Sheepshead  Bay  with  Dead  Iloree  Inlet,  100  feet  wide,  6 

>t  deep  at  mean  low  water,  52,000  cubic  yards,  at  35  cents  per  cubic  yard. .  $18, 200 

.ging  interior  channel,  40,000  cubic  yards,  at  40  cents  per  cubic  yard          16, 000 

Total  of  second  esti  mate   34, 200 

he  second  plan,  which  omits  the  diking,  is  the  one  that  was  adopted 
tiie  work. 

y  act  of  Congress  approved  August  2, 1882,  an  additional  sum  of 
MX)  was  appropriated  for  this  work,  making  the  total  amount  avail- 
e  $11,000,  less  about  $650  paid  for  the  surveys.  The  work  was  ac- 
dingly  advertised  and  let  to  II.  N.and  A.  J.  Beardsley,  at  45  cents  a 
>ie  yard,  for  which  they  were  to  dredge  a  cut  from  Sheepshead  Bay 
3  Dead  Horse  Inlet  40  feet  wide  and  5  feet  deep  at  mean  low  water, 
is  contract  was  begun  in  November  and  completed  in  December,  1883, 
i  dredged  material  being  placed  behind  a  bulkhead  built  on  the  north 
e  of  the  cut  by  private  individuals. 

Jnder  the  appropriation  of  $5,000  made  by  the  act  of  July  5, 1884, 
5  cut  was  further  dredged  to  a  width  of  100  feet  and  a  depth  of  6  feet 
mean  low  water.  This  work  was  done  under  contract  with  the  At- 
iric  Dredging  Company,  at  13  J  cents  per  cubic  yard,  between  August, 
r>,  and  January,  1886. 

Cinder  the  act  of  Congress  approved  August  5, 1886,  the  sum  of  $5,000 
s  appropriated  for  the  further  improvement  of  this  bay.  But,  as 
sre  appeared  to  be  no  way  in  which  this  money  could  be  usefully  ap- 
ed to  the  work,  it  was  not  expended,  the  place  having  no  commerce 
0  the  channel  being  good  enough  for  the  sail-boats  that  use  it. 

ENG  88  40 
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Upon  the  petition  of  some  of  the  inhabitants  of  Gra vesend,  hove*?: 
it  was  ordered  early  in  1888  that  this  appropriation  should  be 
to  the  improvement,  and  accordingly  bids  were  invited  by  public 
tisement  for  dredging  a  channel  60  feet  wide  and  5£  feet  deep  at 
low  water  from  the  cut  in  Dead  Horse  Inlet  up  to  ( i  ravesend. 

The  lowest  bid  received,  asking  50  cents  a  cubic  yard,  was  reject 
as  being  too  high,  and  further  bids  were  invited  by  circular  letter  - 
bid  of  39  cents  would  have  been  accepted,  but  in  the  mean  times* 
ond  petition  had  been  sent  to  the  Secretary  of  War  asking  that  2 
dredging  might  be  deferred  until  September,  as  there  was  son*  - 
that  its  execution  during  the  summer  months  might  endanger  the 
of  the  neighborhood,  and  it  has  been  deferred  accordingly. 

Further  details  of  the  improvement  of  Sheepshead  Bay'may  be 
in  my  last  annual  report 

The  actual  water  commerce  through  the  bay  only  auiouuts  to  150 
as  given  in  a  statement  which  was  carefully  prepared  by  this  oflkt 
year. 

Sheepshead  Bay  is  not  a  harbor  in  any  sense  of  the  word,  and  tr 
will  be.  The  bay  is  only  used  for  pleasure  boats  of  small  draugti 
longing  to  Graveseud  and  the  larger  hotels  on  Coney  Island. 

The  business  of  the  place  is  done  by  rail  from  Brooklyn  or  by  to 
which  land  at  the  piers  on  the  outer  beach,  or  in  Gravesend  Bay.  ^ 
do  not  come  through  Sheepshead  Bay  at  all. 

There  appears,  therefore,  to  be  no  necessity  for  making  further  * 
propriations  for  it  at  present. 

This  work  is  in  the  collection  district  of  New  York,  which  is  the  nearest  1 
entry.    Nearest  light-house,  Fort  Tompkins  Light.    Nearest  fort,  Fort  Hamiii<a 

ESTIMATE, 

Origiual  estimate  of  1871)  $11"' 

Revised  estimate  of  18*2  

J  mounts  appropriated. 


Jnn*  14. 1880... 
Much  3.  1881.. 
August  2.  1882  . 
JulyS.  1884.... 
August  5,  1886 


Total 


Amount  expended  to  June  30,  1888,  $15,882.44. 

Money  statement. 

July  I,  1887,  amonnt  available   I^" 

July  1,  1888,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  I,  1 887  

July  1,  1888,  balance  available  

Amount  appropriated  by  act  of  August  11,  1888  


Amonnt  available  for  fiscal  year  ending  June  30, 1889 

Amount  (estimated)  required  for  completion  of  existing  project  

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 
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•  * 

•act  of  bide  for  dredging  in  Sheepshead  Bay,  New  York,  opened  at  the  U.  S.  En- 
Office,  A  rmy  Building,  New  York,  March  tit),  1888,  at  12  o'c/oot  m,,  under  adver- 
•ment  of  February  29,  1888. 


Name  of  bidder. 


Residence. 


Michael  II.  Flannery , 


New  York  City. 


18,000  cubic  yards. 


Rate  p«r 
cubic  yard. 


50  centH. 


Amount. 


$9,000 


ropo»»iH  incomplete,  certificate  to  justification  of  guarantors  not  being  furnished, 
n if*  bid  was  rejected  as  being  too  high. 


E  ii. 

IMPROVEMENT  OF  THE  HARBOR  AT  CANARSIE  BAY,  NEW  YORK. 

Canarsie  Bay  is  tbe  name  given  to  a  shoal  tidal  buy  forming  the 
ih western  part  of  Jamaica  Bay,  on  the  south  side  of  Long  Island, 
ose  waters  ilow  into  the  Atlantic  Ocean  through  Rockaway  Inlet, 
rhe  first  survey  of  this  bay  with  a  view  to  its  improvement  of  which 
have  any  knowledge  was  made  under  the  direction  of  General  New- 
i,  Corps  of  Eugineers,  in  1879. 

rhe  scheme  of  improvement  proposed  was  to  obtain  a  channel  6  feet 
sp  at  mean  low  water  extending  from  the  shore  at  Canarsie  Landing 
the  navigable  channel  in  Jamaica  Bay,  a  distance  of  about  3,50(1 
t.  This  channel  was  to  be  obtained  by  the  construction  of  two  pilo- 
ses, forming  a  tidal  basin,  and  by  dredging  them,  if  necessary,  as  it 
ts  not  believed  that  an  unprotected  dredged  channel  would  remain 
rmanently  open.  The  estimated  cost  of  this  project  was  $88,000. 
The  rise  and  fall  of  the  tide  here  is  4.7  feet,  and  the  low-water  depth 
5  feet. 

Betweeu  1880  and  1885  various  appropriations  have  been  made  foi- 
ls improvement,  amounting  altogether  to  $23,000.  With  this  money 
e  channel  has  been  kept  open  by  dredging,  its  depth  varying  from 
:o  6  feet  at  mean  low  water  and  its  width  from  50  to  125  feet,  and  the 
ter  part  of  the  north  dike,  1,150  feet  long,  has  been  built. 
A  detailed  history  of  the  work  will  be  found  in  the  Annual  Report  of 
e  Chief  of  Engineers  for  1887,  part  1,  page  637. 

By  act  of  Congress,  approved  August  5,  1886,  the  sum  of  $10,000 
as  appropriated  for  this  improvement.  As  any  attempt  to  dredge  the 
lannel  during  the  summer  of  1887  would  interfere  with  the  movements 
*  the  steamers  plying  to  Canarsie,  dredging  was  deferred  for  the  sea- 
>n. 

In  January  bids  were  invited  by  public  advertisement  for  const  ruet- 
i£  1,000  feet  of  the  south  dike,  and  a  contract  was  formed  accordingly 
ebruary  25,  1888,  with  Stephen  A.  Kelly,  for  the  construction  of  850 
ttt  of  this  dike  at  $9.87  per  linear  foot,  it  being  necessary  to  reduce  the 
>tal  length  somewhat  in  order  to  leave  money  enough  on  hand  to  do 
le  necessary  dredging  in  the  spring. 

Aft  examination  of  the  channel  made  in  May,  1888,  showed  that  there 
ere  two  bars  needing  dredging,  one  at  the  inner  end  of  the  nort  h  dike 
nil  the  other  near  the  steam-boat  wharf.  Under  an  agreement  ap- 
proved by  the  Chief  of  Engineers,  a  cut  60  feet  wide  and  0.}  feet  deep 
m  made  through  the  first-named  obstruction,  and  a  cut  of  the  same 
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depth  and  from  60  to  90  feet  wide  was  made  through  the  second  n 
The  channel  was  also  widened  about  30  feet  at  the  bend  between  tie 
obstructions.  The  total  amount  removed  was  2,946  cubic  yards,  m 
ing  35  cents  per  cubic  yard,  aud  the  work  was  completed  June  18. 

Work  on  the  coustruction  of  the  dike  was  begun  early  in  May.  j 
the  close  of  the  fiscal  year  the  piling  had  been  carried  a  distance  o:3 
feet,  and  30  feet  of  the  dike  had  been  timbered  and  prepared  to  iwct 
the  stone  filling. 

Canarsie,  apart  from  being  the  terminus  of  the  Brooklyn,  Roekatf 
and  Jamaica  Bay  Railroad,  from  which  people  trausship  by  ste^K 
to  Kockaway  Beach,  has  a  large  fishing  industry. 

Jamaica  Bay  is  most  favorable  for  oyster  culture,  and  most  of  a 
oysters  are  sent  to  New  York  by  boat  or  by  wagon  from  Canarsie. 

Two  steamers  make  six  trips  a  day  from  Canarsie  to  Kockaway  : 
ing  the  summer,  each  drawing  about  4  feet  of  water;  and  the  £t 
Peck  makes  four  or  five  trips  a  day  the  year  round  to  Barren  Wand.  < 
draught  being  4.8  feet. 

As  a  northwesterly  wind  often  reduces  the  level  of  the  bay  tell 
1.5  feet  below  mean  low  water,  it  is  apparent  that  a  depth  of  6  fee: ^ 
least,  at  mean  low  water,  should  be  maintained  in  the  improved  cfcu 
nel. 

Judging  from  the  price  bid  for  this  year's  work,  the  dike  will  cost!.1 
per  linear  foot  instead  of  $7,  as  estimated  last  year,  so  that  the 
ing  2,550  feet  will  cost  $22,500. 

While  the  construction  of  even  850  feet  of  the  south  dike  will 
the  channel  by  creating  an  increased  scour,  the  improved  channel 
not  be  considered  secure  until  the  whole  dike  is  completed. 

Twenty -seven  thousand  dollars  is  therefore  asked  for  the  com 
of  the  south  dike  aud  for  such  dredging  as  may  become  necessary 
year. 

This  work  is  in  the  collection  district  of  New  York,  which  is  the  nearest  >* 
entry.    Nearest  light-honse,  Fort  Tompkins  Light.   Nearest  fort,  Fort  Hamifr:: 

appro 


- 


J.t»  14.  IS*    Dfkiar   M 

Mat.    11^1    Draificg  „.   l§ 

.\ Vi *  1  ...... do      —  —  ........... 


To:*I 


=4 


Amount  expended  to  June  30,  133?,  $£4,663.63. 

A  Matement  of  the  commerce  of  Canarsie  Bar  will  be  found  in  the  last  msi* 


Bar  will  be 


.V  v  1,1  S^T,  amou  ut  arai!ab>  J 

Ja'.v  I.  l>v\  amount  fip^mifd  dr.r.nc  fiscal  rear,  exclusive  of 

'.-.jtbuttHw  oa:*taod:n«  Julv  1.  1^7  .".  $1,630.3$ 

J  u:x  l.  ISSN  aiuouat  covered*  by  existing  contracts   S,  3S9. » 


July  1,  ISSS.baUco*  available   «' 

by  act  w"  A^^st  11.  l^fe   < 


Amount  avaiUb>  tW  n*ra:  ywar  eodir^  J^e  30,  l?r9   U 
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ited)  required  for  conipletioD  of  existing  project  $45,000.00 

u  be  profitably  expended  in  fiscal  year  ending  J  uoe  30, 1890  27, 000. 00 
ompliance  with  requirements  of  sections  2  of  river  and 
*  1666  and  1867. 


for  improving  Canaraie  Bay,  New  York,  by  building  a  pile-dike,  opened 

February  15,  1888. 


1,000  feet  of  dike. 


Nuuie  ami  address  of  bidders. 


Coffee.  Brooklyn.  N  Y... 

Kelly.  Brooklyn.  N.  Y.... 

dan,  Brooklyn.  N.  Y  

Hom,  Jersey  (Jit v.  N.J.... 

:e,  Brooklyn.  N.  Y   ... 

tiohardson,  Brooklyn.  N.  Y. 

enks.  New  York  City  

Edwards,  Qnincv.  Mum  

Iojs'h  Sons,  New  York  City 
urr»v,  New  Brunswick,  N.  J 
F.  Holmes.  New  York  City  . 
.  Smith,  New  Yerk  City. 


R«ite  per 
linear  foot. 


$19.  75 

9.87 
11. 17 
12.35 

h.  r.o 

13.45 
11.85 
12.96 
13.90 
12.38 
13. 65 
15.89 


Amount. 


$19.  750 
9,  870 
11, 170 

12.  350 
14.  500 

13,  450 
11,850 
12.060 
13,900 
12,  380 
13. 050 
15,890 


ct  of  contracts  entered  into  during  theJUcal  year  ending  June  30,  1888. 


ame. 


>Uy. 


Date. 


Feb.  25, 1888 


Purpose. 


Price  per 
linear  foot. 


Amount 


Building  850  feet  of  pile  dike. . 


$9.87 


$8,  389.  50 


E  12. 

IMPROVEMENT  OF  SUMPAWANUS  INLET,  NEW  YORK. 

awanus  Inlet,  known  in  tbe  neighborhood  and  ou  the  Coast 
charts  as  Sumpwams  Creek,  is  a  small  creek  on  the  south  side 

(  Island,  emptying  into  Great  South  Bay,  near  Babylon. 

s  about  30  miles  east  of  New  York  City,  15  miles  east  of  the  west- 

1  of  the  Great  South  Bay,  and  nearly  twice  as  far  from  its  east- 

I* 

Island  Inlet,  through  which  most  of  the  waters  of  Great  South 
ass  into  the  Atlantic  Ocean,  lies  south-southeast  of  Sumpwams 
,  distant  about  6  miles  in  a  direct  line,  but  11  miles  by  the  chan- 

>  inlet  is  a  tidal  stream  from  100  to  200  feet  wide,  running  up  to 
>wn  of  Babylon,  Long  Island,  which  lies  less  than  a  mile  north  of 
oath.    It  is  crossed  there  by  a  dam,  which  forms  a  reservoir  for 
resh  water  of  a  small  creek,  which  supplies  the  towu  with  water, 
e  mean  rise  and  fall  of  tides  at  the  mouth  of  the  inlet  is  only  1.3 
and  the  bottom  of  the  bay  and  of  the  inlet  is  soft  mud. 
le  first  survey  of  Sumpwams  Creek  of  which  we  have  any  record 
ordered  by  act  of  Congress  approved  June  14, 1880,  and  was  made 
ng  the  fall  of  1888  under  the  direction  of  General  (then  Colonel) 
n  Newton,  Corps  of  Engineers. 

lis  report  may  be  found  in  the  Annual  Report  of  the  Chief  of  Engi- 
rs  for  1881,  Part  1,  page  653. 

fte  project  of  improvement  based  upon  this  survey  provided  for 


uigmz 
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dredging  a  channel  150  feet  wide  and  5  feet  deep  at  mean  low  va>r 
from  the  5  foot  curve  iu  the  bay  to  the  steam-boat  dock  at  the  mouth*] 
the  creek,  a  distance  of  about  1,500  feet,  and  thence  5  feet  deep  amlal 
feet  '.vide  up  the  inlet  to  the  town  of  Babylon,  a  distance  of  aboat3> 
feet  farther.  The  estimated  cost  of  making  this  improvement 
$23,115. 

The  mean  range  of  tides  at  the  mouth  of  the  inlet  being  only  1.3 fed 
there  was  practically  no  current  swift  enough  to  produce  scour.  Tl- 
depth  of  water  in  the  proposed  channel  at  the  time  of  the  survey  w* 
from  1  to  3  feet  iu  the  creek,  and  from  3  to  5  feet  outside. 

It  was  not  believed  that  diking  would  assist  iu  improving  this  n 
trance,  and  inquiry  showed  that  the  depth  of  water  both  outside 
inside  the  inlet  had  materially  diminished  in  late  years. 

Under  acts  of  Congress  approved  March  3, 1881,  and  August  2, 1& 
the  sum  of  $7,000  was  appropriated  for  the  improvement  of  thisiuK 
and  was  expended  under  a  contract  made  with  John  McDermott  ?• 
dredging  at  00  cents  per  cubic  yard,  which  was  39  cents  per  cubical 
more  than  the  estimated  cost.  The  dredging  was  begun  in  Apnl  tai 
was  finished  in  May,  1883,  giving  a  channel  75  feet  wide  and  5  feetd- 
from  the  steam  boat  wharf  to  a  point  750  feet  below  it,  besides  two  ca 
each  25  feet  wide,  alongside  the  wharf.  In  attempting  to  secure  tfc* 
depths  the  contractor  was  compelled  to  dig  to  a  depth  of  5£  or 6 
below  menu  low  water. 

Outside  of  the  cuts  so  tnade  and  extending  to  the  5-foot  curve  ic'-* 
bay  a  shoal  was  left,  on  which  the  depth  was  only  about  4J  feet. 

An  examination  made  in  1886  showed  that  since  the  last  dredp: 
was  done,  in  188;},  both  the  cut  and  the  flat  outside  had  shoaled  fro- 1 
inches  to  a  foot,  the  depth  iu  the  cut  being  about  5  feet,  while  on  > 
Hat  it  was  from  4  to  44  feet.  This  was  to  have  been  anticipated, 
pears  by  the  preliminary  report  made  by  General  Newton.  The  5^ 
curve  in  the  bay  was  1,500  feet  from  the  steam-boat  wharf,  but  ins* 
this  curve,  for  about  750  feet  towards  the  wharf,  lay  the  flat. 

The  commerce  of  Sumpwams  Creek  is  essentially  that  of  Babylot ,1 
small  town  of  from  3,000  to  5,000  inhabitants,  1  mile  above  them** 
of  the  creek,  deluding  almost  entirely  upon  the  summer  tradeoff 
hotels  and  cottages  aloug  the  north  shore  of  Great  South  Bay  ace 
Fnv  Island  Beach. 

The  commerce  of  Babylon  by  water  has  been  decreasing,  appan-rf 
because  the  Long  Island  Railroad  has  taken  away  the  sea-going  t> 
noss.  Ik)  by  Ion  itself  has  improved,  and  has  become  a  fashionable  s2 
mot  resort.  At  present  its  commerce  by  sea  is  carried  on  by  threes 
sender  mc.i m- bouts,  drawing  from  4  too  feet,  running  in  summer  toF^ 
Island  I  teach  ;  three  schooners,  drawing  from  5  to  5J  feet,  carrying!^ 
Vu-Ox  lumber,  and  other  heavy  freight  to  Babylon  the  year  roumi ;  -4 
sUvttsand  pleasure  boats,  drawing  from  1  to  2  feet  of  water,  taking 
Mi..u»:  a,  vi  u>1k:jc  parties  during  the  summer,  of  which  seven  or^ 
w ",v» \w  x\\  use  ilufiag  the  winter!  Ashing  and  taking  oysters  and 
to  Tau  Irocae,  Sayvi/.e.  and  Xew  York. 

So  ^  s,i  rs  are  brought  to  Babylon  from  the  bay,  and  only  a  few  ebs- 
•m  ,5  o  sa;  *vacr  for  ho-rae  coo samptioa- 

I  .  o  oo  v  uvrvv  o:  creek,  in  my  Judgment, does  not  warrant  uVi* 
» •» »,  oa  v*,  a  vv.i:-'.^  :vore  :h*n  5  feet  deep  from  the  5-foot  curve  in* 
Im\  ,o ,:.o  NUvrv  w>.*rf,  t\\r ;  be  convenience  of  the  few  steamer^ 
>>  .sv^.s \>  w ;  x  >.  »vjiVe      oc  ;be  creek-  I 

U  v,  ko4  -...a!  s>N\*:<^a  :be  h*y  kill  the  sea  so  entirely^ 
jv^N.t.v  >  w.s  vNitt  »a«  i*  :~  :Lc  ~xv:ik  of  tue  creek  in  all  weatberi 
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as  the  extension  of  the  improvement  from  the  steam  boat  dock 
e  inlet  is  concerned,  there  appears  to  be  no  reason  why  the  Gov- 

of  the  United  States  should  undertake  it. 
•riainal  estimate  of  the  cost  of  the  work  was  $23,115.  Seven 
d  dollars  have  been  appropriated. 

housand  dollars  can  be  expended  iu  giving  a  5-foot  channel  out 
bay  for  the  use  of  steam-boats,  but  1  think  that  the  work  is  more 
r  of  local  than  public  interest. 

ork  is  in  the  collection  district  of  New  York,  which  is  the  nearest  port  of 
Nearest  ligbt-honse,  Fire  Island  Light ;  nearest  fort,  Fort  Hamilton, 
itement  of  commerce,  see  my  last  annual  report. 

AMOUNT  APPROPRIATED. 

,  1881,  dredging   $5,000.00 

J,  1882,  dredging   2.000.00 

>tal   7,000.00 

expended  to  June  30, 1888   6,928.12 

Money  statement. 

1887,  amount  available   $81. 88 

1^-88,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 

andtng  July  1, 1«87   10. 00 

1888,  balance  available   71. 88 

unt  (estimated)  required  for  completion  of  existing  project   16, 000. 00 

unt  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1890  10,000.00 
nitted  in  compliance  with  requirements  of  sections  2  of  the  river 
id  harbor  acts  of  1866  and  1867. 


tOVEMENT  OF  THE  CHANNEL  BETWEEN  STATEN  ISLAND  AND  NEW 

JERSEY. 

description  of  this  channel  and  a  complete  history  of  the  work  done 
irds  its  improvement  may  be  found  in  the  Annual  Report  of  the 
if  of  Engineers  for  1887,  Part  I,  page  743. 

o  far,  the  improvement  has  been  confined  to  that  part  of  the  channel, 
ut  lj  miles  long,  which  lies  east  of  Elizabethport,  N.  J.,  and  at  the 
ith  of  Newark  Bay.  This  originally  had  a  depth  of  only  9£  feet  in  it  at 
in  low  water,  while  the  rest  of  the  channel  lying  between  the  shores 
>taten  Island  and  New  Jersey  had  a  depth  of  from  14  to  40  feet  at 
in  low  water. 

?he  first  project  for  the  improvement  of  this  channal  was  made  in 
3.  This  provided  for  dredging  it  to  a  depth  of  16  feet  for  a  width 
150  feet  at  its  shallowest  part,  and  protecting  the  cut  by  parallel 
;es  built  along  each  side  of  it.  The  estimated  cost  of  this  was 
13,210.  Fifty  thousand  dollars  of  this  amount,  appropriated  in  1874, 
a  spent  in  1874-'75  in  the  construction  of  2,237  feet  of  the  south  dike 
i •< .site  Elizabethport. 

So  much  opposition  to  this  plan  was  exhibited  by  oystermen  and  tow- 
•at  men,  on  the  ground  that  its  execution  would  interfere  with  their 
isiness,  that  it  was  decided  to  modify  it,  although  the  orginal  plan 
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was  undoubtedly  the  best  from  an  engineering  point  of  view.  I: 
decided,  therefore,  in  1880,  to  dredge  a  channel  400  feet  wide  and 
13  feet  deep  over  the  middle  200  feet  of  its  width,  leaving  it^but  13 
deep  over  the  remainiug  widths  of  100  feet  on  each  side.  The 
cost  of  this  work  was  $125,705.  In  addition  to  this,  it  was  propo 
should  it  be  found  necessary,  to  build  four  detached  dikes  alons 
line  of  the  chauuel,  two  on  the  south  and  two  on  the  north  side,  fl 
estimated  cost  was  $60,000,  bringing  the  total  estimated  cost  of  the 
posed  improvement  up  to  $185,705. 

By  May,  1883,  the  channel  had  been  dredged  to  nearly  the  pro 
width  and  depth,  except  at  the  bend  near  the  Stake  Light.  Bu: 
ing  to  the  growing  demands  of  commerce  it  was  subsequently  dec 
to  give  the  channel  a  low- water  depth  of  13  feet  for  its  full  widti 
400  feet,  the  estimated  cost  of  which  was  $25,000.   This  made  theK 
estimated  cost  of  this  work  $210,000.   This  deepening  and  wider^ 
was  carried  on  in  1884, 1885,  and  1887,  until  at  present  there  is  a  chm4 
not  less  than  400  feet  wide  and  13  feet  deep,  or  over,  east  of  Shooed 
Island,  a  channel  400  feet  wide  with  the  same  depth  round  the  S^i 
Light,  and,  connecting  them,  a  channel  from  300  to  350  feet  wide  a. 
from  13  to  14  feet  deep. 

The  dredging  in  progress  at  the  close  of  the  last  fiscal  year  urn 
contract  with  Mr.  Thomas  H.  Bonton,  dated  April  15,  1887.  was  ■ 
tinued  up  to  July  26, 1887,  when  the  contract  was  closed. 

The  total  amount  of  material  removed  under  this  contract  was: 

From  east  of  Shooter's  Island  cobic  yards.. 

From  the  bend  at  the  Stake  Light  do.... 

Total  


The  commerce  of  this  channel,  which  is  kuown  as  the  Kills,  is  so  Irs 
that  the  narrow  part  near  the  Stake  Light  constitutes  a  serious  ob>r> 
tion  to  it.  This  part  should  be  widened  to  400  feet  as  propose- i.  - 
depth  of  the  widened  part  to  be  13  feet  as  in  the  other  parts  of  thtcL 
nel,  and  it  is  recommended  that  $30,000  be  appropriated  for  tin*:- 
pose. 

There  appears  to  be  no  present  necessity  for  beginning  the 
tion  of  the  dikes. 

From  statistics  compiled  last  year,  the  commerce  passing  the 
Light  is  shown  to  have  a  tonnage  of  8,442,439  tons,  with  a  ril? 
$67,539,512. 

This  work  is  in  the  collection  district  of  New  York,  which  is  the  iwiarss  r%~ 
entry.    Nearest  light-house,  Bergen  Point  Light ;  nearest  fort,  Fort 

J  mounts  appropriated. 


the  8* 


Date,  Application. 


.Tun©  23,  1874 

Aug  14.  ISTfi 
.Tune  IK  1*78 
.Tunc  U.  1*» 
Aug.  »,  1*82 
.Inly  «V,  1XM 
Aug.  6,  1888 


Diking,  first  project  

Dredging,  second  project. 

 do  


  1 

Total. 


Amount  expended  to  .Tune  90, 
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Money  statement. 


amount  available  

amount  expended  during  fiscal  year,  exclusive  of  liabilities 
.g  July  I,  1887   


$1,926.25 


1,115.65 


balance  available  

■ropriated  by  act  of  August  11,  1888  

tilable  for  fiscal  year  ending  June  30,  1889 


810. 60 
.    15, 000. 00 


15,810.60 


f  estimated)  required  for  completion  of  existing  project   76, 000. 00 

t  hat  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1890  30, 000. 00 

d  in  compliance  witb  requirements  of  sections  2  of  river  and 

acts  of  1866  and  1867. 


£  14. 


IMPROVEMENT  OF  RARITAN  BAY,  NEW  JERSEY. 

an  Bay  forms  the  western  part  of  tbe  large  triangular  bay  iu- 
>etween  Sandy  Hook,  the  New  Jersey  shore,  and  Staten  Island, 
tern  part  of  which  is  commonly  known  to  New  Yorkers  as  the 
Bay,  as  it  lies  just  outside  of,  or  below,  New  York  Harbor,  which 
lame  usually  applied  to  the  inner  body  of  water  on  which  the 
New  York  is  situated. 

Raritan  River  flows  into  Raritan  Bay  at  its  extreme  western  end, 
g  between  Perth  Amboy  and  South  Amboy,  and  Newark  Bay  is 
«ited  with  both  the  Raritan  River  and  Bay  by  the  Arthur  Kill  and 
1  Island  Sound,  which,  separating  Staten  Island,  belonging  to  the 
of  New  York,  from  the  New  Jersey  shore,  enters  Raritan  Bay  at 
1  Amboy. 

a  depth  of  the  bay  varies  from  5  to  30  feet,  decreasing  gradually 
rds  its  western  and  southern  shores. 

ie  natural  channel  leading  out  of  it,  after  passing  the  Great  Beds 
t  at  the  junction  of  Staten  Island  Sound  and  the  Raritan  River, 
not  follow  the  middle  of  tbe  bay,  but  hugs  the  Staten  Island  shore 
iearly  4  miles  to  Seguine's  Point,  situated  about  half  a  milo  east  of 
Lee's  Bay  Light ;  thence  it  runs  southeastwardly  towards  the  inner 
tt  of  Sandy  Hook  for  about  2  miles,  crossing  a  shoal  which  puis  out 
ards  the  southward  from  the  Staten  Island  shore, 
a  1880,  before  any  improvement  had  been  made  hero  by  the  Govern- 
it,  18  feet  at  mean  low  water  could,  be  carried  through  the  channel 
m  Perth  Amboy  to  Great  Beds  Light,  while  there  was  not  less  than, 
feet  of  water  from  Great  Beds  Light  to  Seguine's  Point;  but  from 
^nine's  Point  to  deep  water  in  the  outer  bay  only  14  j  feet  of  water 
lid  be  carried  across  the  shoal. 

The  width  of  this  shoal  between  the  21-foot  curves  was  about  8,000 
it. 

Through  the  middle  of  the  bay,  south  of  this  channel,  from  Great 
eds  Light  directly  towards  Sandy  Hook,  only  11  feet  of  water  could 
e  carried  over  the  shoals. 

The  above  depths  all  refer  to  mean  low  water. 

A  survey  of  this  bay  was  ordered  in  1880,  with  the  view  of  ascertain- 
Qg  the  practicability  of  securing  a  greater  depth  of  water  from  the 
nam  ship-channel  in  the  lower  bay  to  the  wharves  at  Perth  Amboy,  as 
vessels  were  often  much  delayed  in  crossing  the  shoal  east  of  Seguine's 
Point- 

■ 


Ti+  u*s*l  TM*  uul  i+L  a? 

>viui  Ou«r  u  r>  uiii*r-  mutt: 
euaiti*?  an  aL  ul;>  iff  awe  41 
uivop**  eu*ui*a  vutiiL  num. 

Tu»-  li«Tft  a;';rnrj7Tikr_iin.  mad 
t.  uoer  n        work  iif  cr^d^imj 
Otftv/ef .  wut  w«»-  wumiuBd  n>  J 

(.'later  Oa*jt  ^  Au^hk;  2l  ifyfiiL  a  luring  nji|uwji 1  jama  af 

*U*4e. 

*xn'4JV5*l        *r^rL  awarded  to  the  JLUam*"  T^wl^j 
at  22  *>-^U       e*  vie  }  ar-d.  wi>o  cjuiiad  cm  ine 
It&j.  by  wtu?*  t.ioe  y  eolne 
ti»e  wyr  ju  of  Tint  '  ^ati>eJ  to  ^ 
»  w*t  for  2.Wj  feet-  it  ix*d  a  wjdrh  of  «ilr 

fc>  aet  of  July  5.  l*vl.  t'JhA*.*)  more 
The  AUa&tie  ltr**i/:b%  Comj^acy 
a  tjAAtAt*  mm  ent>rfed  luvt  with  it.  at  If 
contract  was  do*ed  JJeeetuber  13.  1**4.    Cnder  ix  llii* 
of  material  were  excavated-  of  which  2,403 
wheie  T**\\ni**\.  and  mart  therefore  not  paid  fat. 

With  the  *\t\fT<F\fr\*\i<m%  thus  far  made.  48L^2S  ennsr  yards* 
rial  bad  been  excavated  from  tbc  channel.  _ 

It  was  i>eJjeved,  when  dred;ring  was  closed  lor  the  asasas. 
channel  3WI  feet  wide  and  21  feet  deep  bad  been  obtained  *er0^T 
shoal ;  but  it  tan  not  j>o*Hible  to  make  the  surrey  necessary 
foiriiUK  the  actual  condition  of  the  work  until  May,  1SS5.  *bea  ij. 
found  that  the  Hide*  of  the  cut  had  run  into  the  channel,  givmg  *  "Jr 
of  21  feet  for  most  of  its  length,  with  lumps  in  it  here  and 
hut  18  or  20  feet  of  water  over  them,  the  average  width  being 250** 

The  latent  < 'oast  Survey  chart,  though  not  giving  soundings  so  & 
in  detail  a*  our  own  charts,  seems  to  indicate  that  there  has  been  a?"; 
deal  of  shoaling  where  tbis  cut  was  made,  and  it  is  probably  trof  !> 
we  have  not  now  the  depth  there  which  we  gained  by  dredging. 

Jt  is  not  possible  without  another  detailed  survey  to  state  wbat  !| 
amount  of  shoaling  in,  but  it  is  probably  not  less  than  100,000  co» 
yards.  ,  . 

The  original  project  of  1881  contemplated  the  excavating  of  this  co* 
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y,  but  Colonel  Gillespie  in  his  annual  reports  of  1883, 1884,  and 
-  alls  attention  to  two  other  shoals  in  the  bay  west  of  Great  Beds 
£j  one  in  the  channel  leading  up  to  South  Ainboy,  on  the  Karitan, 
other  leading  up  to  Perth  Ainboy  on  Staten  Island  Sound, 
shoal  in  the  channel  leading  up  to  Perth  Amboy  is  a  middle 
«r  d,  having  a  channel  on  each  side  of  it,  the  eastern  one  being  the 
but  only  from  17  to  19  feet  of  water  can  be  carried  through  it  at 
ater.   It  is  also  narrow  in  places  and  crooked, 
onel  Gillespie  recommended,  therefore,  that  a  straight  channel  300 
ide  and  21  feet  deep  should  be  dredged  from  deep  water  near  Great 
.  _  Light  through  the  east  end  of  this  shoal  to  deep  water  at  Ward's 
_  t  opposite  Perth  Amboy.   This  would  require  the  removal  of  about 
X)  cubic  yards  of  material.   (See  Report  of  the  Chief  of  Engineers, 
_  Part  I,  page  758.) 

is,  with  the  21-foot  channel  dredged  outside  of  Seguine's  Point, 
i  give  a  continuous  21-foot  channel  from  the  main  ship-channel  in 
York  Bay  to  the  wharves  at  Perth  Amboy. 

the  same  report  he  calls  attention  to  a  shoal  lying  between  South 
*>y  and  Great  Beds  Light,  on  which  there  is  only  12£  feet  of  water, 
ji  order  to  give  the  large  tow-boats  running  from  New  York  up  the 
tan  sufficient  water  he  recommends  the  cutting  of  a  channel  through 
shoal  4,500  feet  long,  300  feet  wide,  and  15  feet  deep.  The  amount 
rcavation  required  to  dredge  this  channel  he  estimates  at  150,000 
c  yards. 

be  cost  of  dredging  these  two  channels  and  restoring  the  original 
tb  in  the  cut  east  of  Seguine's  Point  he  estimated  at  $114,000.  But 
be  filling  at  the  latter  point  is  probably  much  greater  than  was  ex- 
ted,  this  estimate  will  have  to  be  increased,  and  may  be  placed  at 
,000  cubic  yards,  which,  at  30  cents  per  cubic  yard,  would  cost 
•0,000. 

Jnder  the  appropriation  of  $37,500  made  by  act  of  Congress  approved 
gust  5,  1886,  proposals  were  asked  for  dredging  a  channel  300  feet 
le  and  21  feet  deep  from  the  21  foot  curve  near  Ward's  Point,  past 
eat  Beds  Light,  towards  the  21 -foot  curve  near  Seguiue's  Point,  the 
ount  of  material  to  be  excavated  being  150,000  cubic  yards,  more  or 
s,  depending  upon  the  price  bid. 

The  Atlantic  Dredgiug  Company  were  the  lowest  bidders  at  23j 
Qts  per  cubic  yard,  and  a  contract  for  the  work  was  entered  into  with 
em  August  2,  1887. 

The  time  set  for  its  completion  was  November  30,  1887,  but  owing 
bad  weather  the  contract  was  extended  first  to  May  1,  and  then  to 
ine  15, 1888. 

The  work  was  completed  in  June,  when  163,756  cubic  yards  of 
aterial  had  been  excavated,  of  which  138,451  cubic  yards  were  re- 
ioved  from  the  channel  from  Ward's  Point  to  Great  Beds  Light  and 
5,305  cubic  yards  from  the  channel  from  Great  Beds  Light  towards 
eguine's  Point.  But  20,000  cubic  yards  were  deducted  from  the  total 
mount  dredged  on  account  of  the  contractor  having  dredged  below  the 
equired  depth,  leaving  the  amouut  actually  paid  for  143,756  cubic 
ards. 

This  gave  a  channel  300  feet  wide  and  21  feet  deep  from  the  wharves 
it  Perth  Amboy  to  the  bend  at  Great  Beds  Light  and  a  channel  21  feet 
jeep,  315  feet  wide,  across  the  crest  of  the  shoal  in  the  channel  leading 
Voin  the  bend  towards  Seguine's  Point,  but  the  funds  were  uot  suffi- 
cient to  complete  the  work. 

4 
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The  great  shoaling  in  the  channels  in  Raritan  Bay  is  only  partly 
to  natural  causes.   The  most  of  it  is  due  to  dredged  material  '\*% 
willfully  and  illegally  dumped  there  to  save  the  expense  of  towi^ 
to  sea.   This  is  a  crime  against  the  public  welfare  that  ought  to  l*s 
with  heavy  punishment. 

The  material  excavated  by  the  dredges  was  mostly  mud,  and  in* 
place  compact  sand,  but  in  a  number  of  spots  the  mud  brought  op ;» 
evidently  old  dredged  material  which  bad  been  deliberately  don:*! 
illegally  in  the  channel.  It  is  safe  to  say  that  no  material  priri> 
dredged  from  the  wharves  and  slips  in  Raritan  Bay  is  ever  dao^ 
anywhere  except  in  the  bay.   None  of  it  ever  passes  Sandy  Hook. 

It  is  recommended  that  the  entire  balance  of  the  amount  of  mv 
estimated  as  necessary  for  the  completion  of  this  work,  namely,  tSl* 
be  applied  to  it  during  the  coming  year. 

This  work  is  in  the  collection  district  of  Perth  Amboy,  which  is  the  uvatv*; 
entry.    Noarest  light-house,  Prince's  Bay ;  nearest  fort,  fort  at  8andy  Hook 

Amounts  appropriated. 


Date. 

Application. 

Mar.  3,1881 
Aug.  8,1683 
July  5, 1884 
Aog.  6,1880 

Amount  expended  to  June  30,  1888,  $153,557.15. 

A  statement  of  commerce  will  be  found  in  my  last  annual  report  upon  tlsi 
prove  men  t. 

Money  statement 

July  1,  1887,  amount  available  tx,;~ 

July  1,  1888,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1. 1887    $33,636. 18 

July  1,  1888,  outstanding  liabilities   2,935.13 


July  1,  1885,  balance  available  

Amount  appropriated  by  act  of  August  11,  1888. 


Amount  available  for  fiscal  year  ending  June  30, 1889   a 


f  Amount  (estimated)  required  for  completion  of  existing  project . .. 
J  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

\ Submitted  in  compliance  with  requirements  of  sections  2  of  river 
harbor  acts  of  1^6  and  1367. 


1890 
and 


ST.  Slit1 


JUtrmct  of  hid*  for  dre*Ui»§  Smritmm  Bay,  Xemr  Jer$e$,  opened  at  tke  U.  &  l*f+ 
Ofr*.  Army  Kmildimf,  Sew  Tsrt,  July  20,  1867,  at  12  o'clock  nu,  under  advert*** 
+f  J  mm*  23,  1^7. 


IV^jtjh  C^st7»a»T.  P\  taripfrv  r*  

Fvorr  .kwt  C^tOE  J  

vex  kma  ;<n»r  v>*V  y  J  
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Abstract  of  contract  entered  into  during  the  fiscal  year  ending  June  30,  1888. 


Name  of  bidder. 

Date. 

Purpose. 

Price  per 
cable  yard. 

ntio  Dredging  Company... 

Ang.  2, 1887 

Dredging  150,000  cabio  yards  . . . 

Cent*. 
23| 

135,025 

E  15. 

MOVING  SUNKEN  VESSELS  OR  CRAFT  OBSTRUCTING  OR  ENDANGER- 
ING NAVIGATION. 

SLOOP  LOCOMOTIVE,  HUDSON  RIVER,  NEW  YORK. 

This  sloop,  of  about  90  tons  burden,  sunk  in  the  Hudson  River  off 
voli,  opposite  Saugerties,  N.  Y.,  August  5, 1887,  in  about  43  feet  of 
iter,  but  as  her  mast  and  boom  were  above  water  it  was  a  dangerous 
- 1  ruction  to  navigation. 

By  authority  of  the  Chief  of  Engineers  it  was  removed  by  hired  labor 
ctober  28,  at  a  cost  of  $317.94. 


BARK  QUICKSTEP,  NEW  YORK  HARBOR. 

This  bark,  of  about  800  tons  burden,  sugar  laden,  was  wrecked  in  the 
immer  of  1887  on  the  west  bank  of  the  main  ship-channel,  New  York 
arbor,  near  Buoy  11. 

Under  authority  from  the  Chief  of  Engineers,  circular  letters  were 
sued  for  its  removal  October  15, 1887.  and  were  opened  October  26. 

Only  one  bid  was  received,  that  of  W.  EJ.  Chapman :  who  offered  to 
jmove  the  wreck  for  $3,200.  This  offer  was  accepted  and  a  contract 
as  entered  into  with  him  November  5, 1887. 

Owing  to  bad  weather,  the  time  for  the  completion  of  the  contract 
ad  to  be  extended  and  the  work  was  not  satisfactorily  completed  till 
lay  28, 1888,  when  the  contract  was  closed. 


No. 

Name  and  residence  of  bidder. 

Amount. 

1 

•3,200 

Abstract  of  contracts  entered  intq  during  the  fiscal  year  ending  June  30, 1888. 

Name. 

Date. 

Purpose. 

Amount 

'Villiam  E.  ChaDman  

Not.  5,1887 

•3,200 

KTRECK  OP  A  CANAL-BOAT  IN  HARLEM  RIVER,  NEAR  HIGH  BRIDGE. 

Under  authority  of  the  Chief  of  Engineers,  circular  letters  were  is- 
■jued^asking  bids  for  its  removal,  on  November  29,  and  opened  December 


uiyiiizeo 


by  Google 


638      REPORT  OF  THE  CHIEF  OF  EXGiyELE*    :  t 


The  lowest  bidder  was  the  Baiter  Wreck  mr  <-< 
tract  for  iu  removal  was  entered  into  with  ibeiL  l*enu^ 

Work  commenced  in  December.  1S*7. 
18*8. 

Jl»»/'<i>rf  o/  bid*  for  rrmtrrimj  tk*  m~rtrk  t,f  a  "tr*cl-i»uc:  iatm  *•  t#- 
//i</A  Bridge,  optned  at  the  V.  H.  Knatuerr  fffi-'t-  j*-t»j- 
1-*?T.  under  nreular  of  SoT*mber'££,  l>+?7. 


Sc. 


!     B*tt»t  Wr.*  k  rr  Omar  y  >*r»  Twrk  Crtr 


2    Wy.ua  K.  Cb*i«u  S«-w  Y-.rk  Ctty   • 

:    ^wtLU.t^Vufk  Cuy  .:    « 


Ab*traet  of  contra*  t*  entered  into  during  tke      -*<  ter  -fivrim/ 

Vl 


E  16. 

PRELIMINARY  EXAMINATION  OF  SPRING  CUFFE  NT^r  y;i 


Office  of  the  Chief  of 

United 

WmMmjUm,  1*.  <  -  J>**ot  i.  :^ 

Sib  :  1  have  the  honor  to  .submit  herewith  a  copy  of  a  ref.:<r:  r*  * 
office  from  Lieut.  Co).  Walter  McFarland.  Corp*  of  Elp*hv^' 
reMilts  of  the  preliminary-  examination  of  Spns?  C7*efc. 
made  to  comply  with  the  requirements  of  taction  €  of  iLe  nvera»i^ 
bor  act  of  August  5,  l.vtfi. 

The  imperfect  descrij*iou  in  the  act  of  the  locality  of  this  <c*^ 
which  has  but  recently  been  ascertained,  has  delayed  this  exa»iBt  - 

Concurring  in  the  opinion  of  the  local  engineer,  that  Spring:  Cm*  * 
not  worthy  of  improvement  by  the  General  Government.  I  hav*  d 
directed  an  additional  Mirvey  to  be  made. 

Very  respectfully,  your  obedient  servant, 

J.  C.  PTANE, 
Br  in.  Gewu,  Chief  of  Emfintr* 

lion.  WILLIA3I  C.  ENDICOTT, 

Horetary  of  War. 


REPORT  OF   LIEUTENANT  COLONEL  WALTER    M'FAELAND,  CORPS  Ci 


Engineer  Office,  I".  S.  Army, 
3«c  Yorl\  X.  1%  December  30, 1881. 
General  :  I  have  the  honor  to  submit  the  following  report  uponti* 
preliminary  examination  of  Spring  Creek.  New  York,  made  under  ib 
instructions  ot  your  letter  of  the  17th  instant. 

stream" %  „7K  -i^T  York'  18  a  narrow«  crooked,  and  shallow  ndil 
stream,  3  or  4  miles  long,  tiowing  from  the  vicinitv  of  East  »w  Vor. 
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i  twenty-sixth  ward  of  Brooklyn  southerly  into  Jamaica  Bay  on 
ith  shore  of  Long  Island.  It  is  called  Old  Mill  Creek  on  the 
Survey  chart. 

avigation  is  closed  about  a  mile  above  its  month  by  a  dam.  Its 
'I  is  about  40  feet  wide,  and  it  is  claimed  that  it  is  3  feet  deep  at 
iter,  but  the  depth  in  the  bay  at  the  mouth  of  the  creek  at  low 
is  loss  than  a  foot. 

rise  of  the  tide  is  about  5  feet,  and  vessels  of  this  draught  can 
ti  water  run  up  to  the  dam  and  the  bulkhead  near  it  built  by  the 
*  Brooklyn. 

a  desired  that  the  creek  shall  be  straightened  and  the  channel 
ued  to  4  feet  at  mean  low  water,  when,  it  is  believed  by  those  in- 
ed  in  its  improvement,  nearly  all  of  the  coal  and  building  mate- 
leeded  by  tbis  large  and  rapidly  growing  part  of  the  city  of  Brook- 
hich  now  is  brought  by  drays  and  rail  from  the  East  Kiver,  from 
miles  distant,  would  be  brought  by  this  water-route, 
present  the  creek  has  no  commerce,  with  the  exception  of  an  oc- 
lal  sloop-load  of  manure  or  coal  brought  in,  and  nothing  is  sent  out. 
iler  the  circumstances,  while  it  is  doubtless  very  desirable,  on  ac- 
of  local  inierest,  that  this  water-way  to  the  twenty-sixth  ward  of 
llyn  should  be  opened,  it  appears  to  me  that  this  is  the  duty  of  the 
>r  of  the  county  concerned,  rather  than  that  of  the  General  Gov- 
ent,  since  no  public  necessity  or  convenience  of  commerce  would 
ibserved  by  it. 

iave  to  report,  therefore,  that  I  do  not  consider  Spring  Creek,  New 

worthy  of  being  improved  by  the  General  Goverment. 
ransmit  herewith  a  copy  of  the  report  of  G.  W.  Kuehnle,  who  was 
iled  to  make  the  examination. 
Very  respectfully,  your  obedient  servant, 

Walter  McFarland, 

Lieut.  Col.  of  Engineers. 

tie  Chief  of  Engineers,  U.  S.  A. 


REPORT  OF  MR.  G.  W.  KUEHNLE. 

New  York,  December  23,  1887. 

r:  1  have  the  honor  to  submit  the  following  report  of  an  examination  of  Spring 
•k,  New  York,  made  December  22,  in  compliance  with  yonr  verbal  orders  of  De- 
ber  21,  1887. 

pring  Creek  (called  Old  Mill  Creek  on  Coast  Survey  chart  of  Jamaica  Bay)  is  a 
utary  of  Jamaica  Bay  and  it  is  the  nearest  approach  by  water  to  East  New  York 
the  twenty-sixt  h  ward,  Brooklyn.  The  course  of  the  creek  is  through  salt  marsh, 
I  has  several  very  sharp  bends  in  it.  At  the  head  of  navigation  there  are  an  old 
n  and  tide  mill  (built  m  1810)  owned  by  J.  L.  Van  Wicklen,  a  small  hotel  owned 
D.  L.  Van  Wicklen,  and  an  old  bulkhead  owned  by  the  city  of  Brooklyn.  The 
tance  from  the  head  of  navigation  to  the  mouth  of  the  creek  is  less  than  a  mile,  and 
I  least  depth  about  1  foot  at  low  water.  The  depth  in  the  bay  near  the  mouth  of 
i  creek  as  shown  on  the  Coast  Survey  chart,  1879,  is  three-fourths  foot,  but  Mr. 
n  Wicklen  claims  that  vessels  can  carry  3  feet  to  the  mouth.  The  improvement 
Mred  is  to  have  the  creek  straightened  by  cutting  oft'  two  of  the  bends  (which  an- 
»r  to  hinder  navigation  as  much  as  the  want  of  depth),  the  channel  widened  to  f>0 
<t  (the  prosent  width  being  about  40  feet  for  part  of  the  creek),  and  a  channel 
tdged  to  4  feet  at  low  water  from  t  he  Old  Mill  Landing  to  deep  water  in  Jamaica 

IV. 

The  present  commerce  of  the  creek  i«  practically  nothing,  consisting  of  an  occa- 
inal  sloop-load  of  munuro  or  coal  for  the  neighboring  truck  farmers.    At  the  timo 
the  building  of  the  Brooklyn  water-works  most  of  the  material  used  on  two  sec- 
DDsof  the  work  was  brought  to  the  Old  Mill  Landing.    There  are  quite  a  number 
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of  small  boats  at  the  head  of  the  creek  that  are  nearly  all  used  by  pleasure-*^* 
in  the  summer. 

It  is  evident  from  the  numerous  new  buildings  iu  the  course  of  erection  and  otk  ] 
visible  signs  of  improvement  that  this  section  of  Brooklyn  is  rapidly  developing. 

It  is  claimed,  by  those  interested,  that  by  improving  the  creek  all  the  coll ri 
building  material  used  in  the  vicinity  and  coal  osed  by  the  Brooklyn  and  bsz 
Inland  Water- works  would  be  shipped  by  water  to  Old  Mill  Landing.  The  pre*? 
means  of  getting  these  supplies  is  by  trucking  from  Brooklyn  (a  distance  of  7  ms 
and  by  Long  Island  Railroad  in  a  round-about  manner  from  Hunter's  Point  rifjb 
m.iica.  It  seems  to  me  that  the  effect  of  the  improvement  is  greatly  overesticj<- 
by  tho  promoters,  since,  if  the  route  were  a  profitable  one,  the  present  depth  stis 
water  (about  G  feet)  would  be  sufficient  for  light-draught  vessels  and  <  anal-boata.  * 
there  is  no  evidence  that  any  such  vessels  use  the  creek,  excepting  the  very  «■■-> 
■ion al  ones  loaded  with  manure  or  coal  for  a  near-by  track  fanner.  There  is  no  <r 
going  freight,  as  there  are  no  factories  or  mills  in  the  vicinitv. 

I  was  not  able  to  6nd  any  one  that  could  give  me  any  ngnres  in  regard  wi- 
amount  of  material  that  would  be  expected  to  come  by  way  of  the  creek,  buik^ 
b«*u  promised  that  such  statistics  will  be  forwarded  to  you  in  a  few  days. 

Taking  iuto  consideration  the  fact  that  the  benefit,  if  any,  would  bo  a  purely  1m 
one,  and  not  to  the  advantage  of  general  commerce,  and  that  it  is  extremely  dou>' 
ful  if  an  improvement  of  the  channel  would  increase  the  traffic,  I  can  not  report  j  * 
Spring  Creek  is  worthy  of  improvement.  . 

The  cost  of  a  survey  and  map  would  not  exceed  $150. 

The  cost  of  the  improvement  can  not  be  given  with  any  accuracy  without  a  *• 
vey,  but  ought  to  be  less  than  $10,000. 

Very  respectfullv,  your  obedient  servant, 

G.  W.  Kuehxix 

Lieut.  Col.  Walter  McFarland, 

Corp*  of  Engineer 9.  U.  S.  A. 


E  17. 

PRELIMINARY  EXAMINATION  OF  HUDSON  RIVER.  NEW  YORK,  BETWED 

NEW  BALTIMORE  AND  COX8ACKIE. 

Engineer  Office,  U.  S.  Army, 
New  York,  N.  T.,  February  28, 18S7. 

General  :  I  have  the  houor  to  submit  the  following  report  upontfc 
preliminary  examination  of  the  "  Hudson  River  between  New  Bak 
more  and  Coxsackie,"  authorized  by  act  of  Congress  approved  Angus 
5,  1886. 

The  only  map  of  this  part  of  the  Hudson  River  whicb  we  have  amoo? 
our  records  is  one  made  by  the  Coast  Survey  about  thirty  years  ap> 
Several  surveys  of  the  upper  part  of  the  river  have  been  made  by  tte 
War  Department  under  authority  of  law,  but  these  extend  only  fr« 
Troy,  at  the  head  of  navigation,  down  to  New  Baltimore.  The  part  d 
the  river  included  in  the  examination  now  under  discussion  extent 
from  New  Baltimore  down-stream  to  Coxsackie,  a  distance  of  6  nii!«> 
vnd  the  greatest  changes  which  have  been  discovered  are  in  the  low* 
third  of  this  stretch. 

Above  Coxsackie,  and  within  2  miles  of  it,  are  two  islands,  one  belo* 
the  other,  which  separate  the  river  here  into  two  channels,  the  easterly 
one  being  the  widest,  deepest,  and  the  most  used. 

The  upper  one  of  these  islands  is  known  as  Rattlesnake  or  Ligb' 
hOuse  Island,  and  has  on  it  the  Coxsackie  light-house,  and  a  large  i# 
house  with  its  necessary  quarters  and  stables.  The  lower  island  » 
called  Coxsackie  Island,  and  has  on  it  three  large  ice-houses.  Both  «t 
these  islands  are  overflowed  during  freshets. 

The  present  examination  shows  that  the  shore  and  channel  lines  ** 
given  in  the  Coast  Survey  chart  before  referred  to  have  very  much 


Digitized  by  Google 


APPENDIX  E  REPORT  OF  LIEUT.  COL.  McFARLAND.  641 

ed.  The  eastern  side  of  Rattlesnake  Island  and  the  head  of  Cox- 
?kie  Island  have  been  largely  washed  away,  while  the  lower  end  of 
xsaekie  Island  has  been  built  up  and  now  extends  several  hundred 
t  farther  down-stream  than  it  did  formerly. 

The  channel  has  shifted  its  position  and  has  shoaled  in  places.  This 
terioration  of  the  channel  will  continue  until  it  is  stopped  by  some 
eh  works  as  those  which  have  been  built  between  Troy  and  New  Bai- 
lore  for  the  purpose  of  regulating  the  channel;  but  before  any  such  - 
•rks  can  be  undertaken  a  thorough  survey  of  this  part  of  the  river 
ist  be  made,  and  this  should  extend  from  Stone  House  Bar,  just  be- 
v  New  Baltimore,  down  to  Fordham  Point,  a  little  below  Coxsackie. 
ch  a  survey  would  cost  about  $2,500. 

In  my  judgment  the  survey  and  improvement  of  this  part  of  the 
idson  River  are  quite  as  important  as  the  survey  and  improvement 
the  part  which  lies  above  it — between  New  Baltimore  and  Troy — 
on  which  hundreds  of  thousands  of  dollars  have  been  expended,  and 
which  the  whole  commerce  of  the  Hudson  River  and  of  the  Erie 
mal  are  affected. 

Very  respectfully,  your  obedient  servant, 

Walter  McFarland, 

Lieut  Col,  of  Engineers. 

Brig.  Gen.  James  C.  Duane, 

Chief  of  Engineers,  U.  8,  A. 


RVEY  OF  HUDSON  RIVER,  NEW  YORK,  BETWEEN  NEW  BALTIMORE 

AND  COXSACKIE. 

Engineer  Office,  U.  S.  Army, 

Neto  York,  N.  Y,  March  29, 18S8. 
General  :  I  have  the  honor  to  submit  the  following  report,  with 
ustrative  chart,  upon  the  survey  of  the  Hudson  River,  between 
Sew  Baltimore  and  Coxsackie,"  authorized  by  act  of  Congress,  ap- 
oved  August  5,  1886,  and  made  under  the  direction  of  Lieut.  Col. 
alter  McFarland,  Corps  of  Engineers,  in  local  charge  of  theimprove- 
int  of  the  Hudson  River,  in  accordance  with  Department  instructions 
ted  March  10,  1887. 

A  preliminary  report  was  made  by  that  officer  February  2S,  1887,  to 
rich  I  respectfully  invito  attention. 

The  accompanying  report  of  Mr.  Maurice  Kingsley,  assistant  engi- 
er,  who  personally  conducted  the  survey,  gives  the  details  of  the  extent 

the  survey,  and  a  general  comparison  of  the  present  condition  of 
is  reach  of  the  river  with  that  existing  at  the  time  of  the  survey  by 
e  Coast  Survey  in  185G.  During  the  thirty  years  which  have  elapsed 
ice  the  survey  of  1856,  only  a  few  changes  have  occurred  in  the  chan- 
1-way  along  the  reach  under  consideration,  and  these  have  been  so 
glit  as  not  to  affect  the  convenience  of  its  navigation.  The  upper 
(Is  of  Light- House  and  Coxsackie  islands  have  been  wasted  partially 

the  currents,  and  the  shoal  at  the  lower  end  of  the  latter  island  has 
ade  to  the  southward,  though  its  extension  in  that  direction  is  re- 
ricted  by  the  frequent  passage  of  the  boats  to  the  Coxsackie  Landing, 
ic  survey  indicates  that  the  channel  over  Stone-House  Bar,  adjacent 

New  Baltimore,  has  12  feet  depth  of  water,  where  only  11  feet  existed 

1856.  This  increase  is  due  probably  to  the  dredging  operations 
bich  were  conducted  at  this  point  by  the  State  in  1883-'84.(page  696, 
nnual  Report  Chief  of  Engineers,  1884,  parti). 
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The  office  of  the  State  engineer  contains  no  records  of  tbis  work,** 
that  it  is  impossible  to  give  the  condition  of  the  bar  at  tbe  time  wort 
began,  aud  the  degree  to  which  it  was  improved  by  the  State. 

The  project  approved  by  the  War  Department,  18G7,  for  the  impnw 
ment  of  the  Ilndsou  River,  provides  for  a  navigable  channel  11  fen 
deep  between  Albany  and  New  Baltimore.   An  inspection  of  the  * 
companying  map  shows  that  more  than  this  depth  exists  everywlrer 
from  New  Baltimore  to  Coxsackie  in  a  wide  and  convenient  cbaoc* 
following  the  east  bank,  and  since  the  navigation  between  these  t» 
points  is  easier  aud  more  convenient  than  it  is  above,  I  concur  witbii 
Kingsley  in  the  statement  that  it  does  not  appear  to  bo  necessaiyt 
make  any  improvement  at  the  present  time  between  New  Baltimore 
Coxsackie.    If  it  is  discovered  later  that  material  washed  fromib 
heads  of  Light-House  and  Coxsackie  islands  is  transported  by  tbecxr 
rents  to  the  bar  at  the  lower  end  of  Coxsackie  Island,  causing  tbe 
channel  depths  to  be  diminished  there  to  the  obstruction  of  corner 
it  may  be  expedient  to  revet  the  heads  of  those  islands  iu  a  pennant* 
way. 

This  part  of  the  Hudson  River  is  in  the  collection  district  of  » 
York,  and  the  nearest  light-houses  are  located  at  Stay  vesant  and  Cos 
sackie.    The  nearest  port  of  entry  is  New  York. 
Very  respectfully,  your  obedient  servant, 

G.  L.  Gillespie, 

Lieut.  Col.  of  Engineers^ 
The  Chief  of  Engineers,  U.  8.  A.  in  *™lP°r*ry  chargt. 


REPORT  OF  MR.  MAUIUCE  KINGSLEY,  ASSISTANT  ENGINEElt. 

Engineer  Office,  U.  S.  Army, 
New  York,  X.  Y.,  March  528,  lftt 

Colonel  :  I  respectfully  submit  tho  following  report,  with  a  map,  upon  the«rn> 
of  tho  Hudson  Uiver  between  New  Baltimore  and  Coxsackie, N.  Y., ordered  brltO* 
of  the  Chief  of  Engineers  dated  March  10,  1887,  aud  mado  in  accordance  wittiriw 
and  harbor  act  of  August  5,  1886,  after  a  preliminary  examination  had  beon  report^ 
upon. 

The  survey  was  made  from  September  ID  to  November  30,  1887,  aud  enibcatfl* 
miles  of  tho  river,  from  Ford  ha  m  Poiut,  I  raile  below  Coxsackie  Landing,  uptofe 
lower  part  of  New  Baltimore,  and  connecting  thero  with  Assistant  Engineer  KJ 
Talcott's  survey  of  1884,  made  under  direction  of  Capt.  James  Mercur  and  LieotJ^ 
Walter  McFarland,  Corps  of  Eugiuecrs. 

The  primary  triaugulation  points  occupied  wero  thoso  permanently  located  M 
State  of  New' York  in  1880,  aud  which  checked  out  accurately ;  from  these  thorn 
ing  points  used  iu  tho  survey  wero  located.    Tho  shore-lines  were  run  in  by  .ma 
nary  transit  lino,  checked  at  all  important  points  with  tho  primary  triau^riM 
stations  and  sounding  points.  I 

Soundings  wero  taken  with  an  11- foot  rod,  marked  iu  feet  and  tenths,  to  vlH 
7-fathom  sounding-lino  was  attached,  similar  to  thoso  iu  use  on  tho  Mississippi* 
cn  account  of  tho  sudden  changes  in  depths  and  heavy  currents,  tin-  ordinary  raB 
lead-lino  could  not  bo  used  to  advantage.  Each  Bounding  was  located  by  t  wo  trill 
on  shore. 

Tho  soundings  from  Coxsackie  to  Stnyvesant  Light  were  referred  to  a  gaaflB 
mi  on  the  light-house  crib  at  Coxsackie,  tho  zero  of  which  was  referred  to  aX^| 
Survey  bench-mark  established  in  1S.">(>  directly  across  tho  river  at  Stny  vesaoLH 
on  which  Assistant  Engineer  I?.  TT.  Talcot  t  cheeked  in  running  his  levels  from  AuH 
in  1876  and  1884.  ~W 

There  are  no  records  to  show  that  tho  Coast  Survey  plaue  of  18o<i  was  :irndl 
Assistant  Taleott  has  at  various  times  gone  extensively  into  this  question  andj 
tonus  mo  that  it  was  impossible  to  compare  the  two  planes;  but  that,  in  hisoprflfl 
they  wero  nearly  coincident.  I 

The  soundings  takon  from  Stnyvesant  Light  to  New  Baltimore  during  the  prt^B 
survey  were  referred  to  a  bench-mark  nt  New  Baltimore,  also  established  h v  tbeCB 
Survey,  and  connected  with  Assistant  Talcott's  lines  of  levels;  and  for  which  noClH 
Survey  dat:i  cau  bo  procured.  ■ 
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er,  at  Castleton,  5.7  miles  above  New  Baltimore.  Assistant  Talcott  was  able 
rdircct  comparison  witb  bis  levels  of  1876  ami  the  Coast  Survey  plane,  wbicb 
is  plane  to  be  0.117  feet  below  the  Coast  Survey  plane,  so  that" it  is  not  likely 
))anes  on  the  river  below  Castleton  vary  very  much. 

ults  of  two  and  a  half  months'  gauge-readings  at  Coxsdckie  Light  during 
y  of  1887  give  a  mean  rise  and  fall  of  .'1.7  feet. 

Icott's  records  from  June  19  to  November  14,  1876,  give  a  mean  rise  and  fall 
5t ;  while  the  Coast  Survey  records  from  August  13,  1856,  lor  the  remainder 
son  give  a  mean  rise  and  fall  of  3.8  feet. 

»ll  to  notice,  however,  that,  owing  to  extreme  low  water  during  the  survey, 
'  water  was  0.6  foot  below  the  plane  of  reference  used. 

jhest  tide  recorded  above  tho  piano  of  reference  during  the  survey  was  4.50 
the  lowest  2  feet  below  ;  both  of  these  were  due  to  heavy  winds. 
an»el  to  tho  westward  of  Bronx  Island  is  so  shoal  that  only  cross-sections 
en  at  intervals  across  it.  No  commerce  goes  up  and  down  this  channel. 
)ari8on  between  the  last  Coast  Survey  chart  of  this  part  of  tho  river,  dated 
I  tho  present  survey  show  that  very  slight  changes  have  taken  place  in  the 
assuming  that  there  is  only  0.1  foot  dilterence  in  the  two  planes,  as  at  Cas- 

3  first  mile  below  New  Baltimore  across  Stoue  House  Bar  the  channel  shows 
improvement,  there  being  at  present  a  narrow  12-foot  channel  about  100  feet 
Igainstan  11-foot  channel  in  1856.  Tho  Coast  Survey  chart  is  on  too  small 
3  mako  an  accurate  comparison  of  the  11-foot  curves,  but  they  appear  to  bo 
eeatno,  250  feet  apart  in  tho  narrowest  place. 

■obable  that  the  12-foot  channel  is  due  to  dredging  done  by  the  State  of  New 
l§83-*84,  when  23,238  cubic  yards  of  material  were  removed  from  the  chan- 
ging to  the  annual  report  of  Capt.  James  Mercur,  Corps  of  Engineers, 
e  no  records  on  fde  in  tho  State  engineer's  oflico  at  Albany  of  this  dredging, 
not  known  what  depth  or  width  of  channel  was  obtained. 
8tono  House  Bar  tho  channel  is  wide  for  3  miles  and  varies  from  17|  to  40 
•pth  down  to  a  shoal  putting  out  from  the  east  side  of  Coxsackie  Island.  Over 
o  is  a  good  13- foot  chanuel,  as  against  a  rS-foot  channel  in  1856.  Below  this 
t  good  channel,  with  an  average  depth  of  24  feet  of  water  down  to  the  south - 
point  of  the  survey.  The  bar  on  the  east  of  Coxsackie  Island  has  made  out- 
d  it  is  more  than  probable  that  this  contraction  of  the  chanuel  has  created 
>ugh  to  increase  the  depth. 

ly  trouble  with  this  bar  is  that  it  occurs  at  a  sharp  bend  in  the  channel  and 
er  is  liable  to  run  too  closo  to  it,  especially  as  tho  black  buoy  marking  its 
tremity  was  during  the  survey  placed  too  far  to  the  westward, 
al  at  the  lower  end  of  Coxsackio  Islaud  is  making  southward,  but  a  chan- 
t  open  by  tho  steamboat  compauics  running  to  Cocksackie,  so  that  tho 
extremity  of  tho  shoal  is  no  further  south  than  in  1856. 
lin  channel,  therefore,  between  New  Baltimore  and  Cocksackie  may  be  said 
setter  condition  than  in  1656. 

□ject  approved  in  1867  for  tho  improvement  of  tho  Hudson  River  between 
nd  New  Baltimore  proposed  to  give  anavigablo  chaunel  11  feet  deep  between 

0  points.  This  depth  has  been  obtained  in  1885,  with  a  few  exceptions, 
mmerco  between  Albany  and  New  Baltimore  is  precisely  the  samo  as  that 
New  Baltimore  and  Coxsackie,  and  navigation  between  the  two  latter  points 
ouch  easier  than  between  tho  two  former,  owiug  to  tho  greater  widths  of 
ind  greater  depth  of  water  ;  it,  therefore,  does  not  appear  necessary  to  make 
roveinent  bet  ween  New  Baltimore  and  Coxsackio  at  present. 

pads  of  Light-House  and  Coxsackio  islauds  aro  wearing  away,  and  also  their 
sides  about  half  way  down  from  tho  heads;  but  these  islands  aro  private 
,  and  it  does  not  appear  that  the  d6bris  carried  away  from  them  affects  the 

1  at  present. 

'  become  necessary  to  improve  Stone  House  Bar  from  time  to  time  by  dredg- 
lea-ned  that  ice  gorges  formed  thero  sometimes  in  t  he  spring.    A  permanent 
ment  of  this  bar  could  be  made  by  building  a  dike  on  tho  western  side  from 
on's  ice-house. 

oukl  be  about  3,000  feet  long  ;  but  there  appears  no  present  necessity  for  it. 

foment  of  tho  commerce  of  tho  Hudson  River  over  tho  improved  portion 
found  in  Annual  Report  of  the  Chief  of  Engineers  for  1887,  page  657.  This 
wi  commerce  to  be  6,071,875  tons,  valued  at  $250,213,049  in  1886,  and  the  com- 
the  Hudson  between  New  Baltimore  and  Coxsackio  will  vary  very  little  from 

rtfully  submitted. 

If  AURIC!  KlNGSLY, 

Assistant  Engineer. 
Col.  G.  L.  GlLLESPIK, 

Corps  of  Engineers, 
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VEMENT  OF  RIVERS  AND  HARBORS  IN  NORTHER^  NEW  JERSEY 
AND  OF  THE  nARBOR  OF  KEYPORT. 


RT  OF  CAPTAIN  GEORGE  McC.  DERBY,  CORPS  OF  ENGINEERS, 
ICER  IN  CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  30,  1888, 
H  OTHER  DOCUMENTS  RELATING  TO  THE  WORKS. 

IMPROVEMENT!  S. 


*aic  River,  New  Jersey, 
eabcth  River,  New  Jersey, 
away  River,  New  Jorsey. 
»o<lbridge  Creek,  New  Jersey, 
ritan  River,  New  Jersey, 
ith  River,  New  Jorsey. 


7.  Cbeesequakes  Creek,  New  Jersey, 
tt.  Key  port  Harbor,  New  Jersey. 
9.  Mattawan  Creek,  New  Jersey. 

10.  Shrewsbury  River,  New  Jersey. 

11.  Manasquan  River,  New  Jersev. 


Engineer  Office,  U.  S.  Army, 

New  York,  July  9,  1888. 

bneral  :  1  have  the  honor  to  transmit  herewith  my  annual  reports 
ho  works  of  river  and  harbor  improvement  in  my  charge  for  the 
.1  year  ending  June  30, 1888. 

Very  respectfully,  your  obedient  servant, 

Geo.  McG.  Derby, 
Captain  of  Engineers. 

he  Chief  of  Engineers,  U.  S.  A. 


F  i. 

IMPROVEMENT  OF  PASSAIC  RIVER,  NEW  JERSEY. 

The  Passaic  River  is  being  improved  under  two  separate  projects, 
3  first  applying  to  the  river  above  Centre  Street  Bridge,  JSewark,  as 
;  as  Passaic,  a  distance  of  8  miles;  the  second  to  the  lower  course  of 
e  river,  from  the  Centre  Street  Bridge  to  beyond  the  shoals  in  Newark 
ty,  a  distance  of  7jj  miles. 

1.  ABOVE  NEWARK. 

Before  its  improvement  was  undertaken  the  upper  part  of  the  river 
ad  a  navigable  G-foot  channel  except  at  Middle  Belleville,  Rutherford 
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Park,  and  Holztnau's  bars,  where  the  depths  were  4.5  feet,  3.9  m 
feet,  and  3.5  feet  respectively. 

The  project  of  improvement  was  adopted  iu  1872,  and  provided  h 
channel  across  the  above  shoals  from  74  to  6  feet  deep  at  mean  low 
and  from  200  to  50  feet  wide,  to  bo  obtained  by  dredging  and  dSaa 
at  a  cost  of  $123,924.  It  was  modified  in  1885  by  extending  the  cL, 
nel  below  Middle  Bar  1,500  feet  to  the  Erie  Railroad  Bridge, inered 
the  estimate  to  8129,000. 

Under  this  project  $123,762.04  had  been  expended  to  Jane  30.  > 
and  channels  of  the  required  depth  had  been  dredged  from  »5u; 
feet  wide,  exceptiug  for  a  distance  of  1,500  feet  above  the  Erie  Rai 
Bridge. 

There  has  been  no  work  done  on  the  upper  river  during  tfoU 
year,  no  efficieut  means  of  applying  the  small  allotment  of  $2,250.  l  j 
by  the  act  of  August  5,  1880,  haviug  been  found.  The  condition  <r. 
river  remains  unchanged. 

The  population  of  the  townships  on  the  Passaic  above  Sewsr 
eluding  the  city  of  Paterson,  was  returned  iu  1885  as  114,726,  a&i 
commerce  of  the  upper  river  was  valued  in  18S4  at  $1,032,000.  llv 
representing  less  than  one-half  the  firms  along  the.  river  show  :"«< 
year  1887  commerce  of  53,000  tons,  valued  at  $721,119.    The  nc: 
of  vessels  passing  the  Centre  Street  Draw  bridge  during  the  yea:  > 
has  been  10,010,  compared  with  9,485  in  1886,  and  6,271  in  1$7'» 

The  expenditures  lor  the  fiscal  year  amount  to  $345.50  for  drag 
ing  (old  records)  and  administration. 

The  balance  of  the  estimate,  $7,512,  can  be  expended  profitably. 
gards  the  efficient  prosecution  of  the  work,  during  the  fiscal  yeart* 
June  30,  1890;  and,  if  appropriated,  will  bo  expended  in  dred?in: 
channels  to  the  dimensions  required  by  the  project. 

The  estimated  amount  required  for  completion  of  the  existing  p 
is  $7,512. 

Passaic  River  ia  iu  the  collection  district  of  Newark,  which  is  the  nearest 
entry.   Nearest  light-house,  Passaic  Light,  at  the  lower  end  of  the  dike  inN^ 
Bay.    Fort  Tompkins  is  the  nearest  fort. 

Amount  of  revenue  collected  during  the  fiscal  year  ending  June  30,  l£5r, 


Original  estimate  (1872)  $13  * 

Revised  estimato  (188C)  121* 

Amount  appropriated  

Amount  expended  1-4 

Money  statement. 

July  1,  1887,  amount  available   ft, 

July  1,  1888,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,  1887   

July  1,  1888,  balance  available   „1 

Amount  appropriated  by  act  of  August  11,  1888    T.J 

Amount  available  for  fiscal  year  ending  Juno  30, 1889   * 


2.  PASSAIC  RIVER  BELOW  NEWARK. 

The  lower  portion  of  the  river,  from  the  Centre  Street  Bridge  til 
ark  Bay,  was  first  surveyed  by  the  Engineer  Department  in  1879. 
greatest  depth  in  the  channel  at  a  point  above  the  Elbow  Beaco: 
only  7.1  feet,  and  in  many  places  the  greatest  depth  was  7.5  feet  at  s 
low  water. 
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A  project  was  adopted,  based  ou  this  survey,  providing  for  obtaining, 
-  dikiugand  dredging,  a  channel  200  feet  wide  and  10  feet  deep  at 
can  low  water,  from  the  Centre  Street  Bridge  to  Newark  Hay,  at  a 
«t  of  $232,875. 

This  project  was  modified  in  1884,  pursuant  to  the  river  and  harbor 
it  of  that  year,  providing  for  extending  the  dike  at  the  mouth  of  the 
ver  into  the  bay,  a  distance  of  8,000  feet,  and  for  dredging  a  chanuel 
;ross  the  shoal  in  Newark  Bay  200  feat  wide  and  10  feet  deep  at  mean 
>w  water,  increasing  the  original  estimate  to  $353,875. 
J  tine  30,  1887,  $140,223.00  had  been  expended  under  this  project ;  the 
ike  at  the  mouth  had  been  extended  about  1,700  feet,  making  a  total 
;u£th  of  5,705  feet ;  the  channel  through  the  shoal  in  the  bay  had  been 
redged  to  the  required  dimensions,  as  also  the  channel  up  the  river  as 
\v  as  the  Newark  and  New  York  Railroad  Bridge.   The  remainder  of 
be  distance  to  the  Centre  Street  Bridge  the  10-foot  channel  had  only 
•eeu  dredged  from  130  to  100  feet  in  width.   These  results  had  been  of  • 
ery  great  benefit  to  the  large  commerce  of  the  river,  which  was  esti- 
nated  in  1884  at  1,200,000  tons,  valued  at  $30,000,000. 

The  contract  of  October  25,  1880,  with  P.  Sanford  Koss,  for  the  con- 
traction of  about  1,500  feet  of  dike,  iu  prolongation  of  the  dike  at  the 
uouth  of  the  river,  had  been  extended  ninety  days  at  the  close  of  the 
ast  fiscal  year.  The  contractor  continued  work  until  September  7, 
l887,  when  tho  contract  was  closed  ;  500.3  feet  of  dike  were  constructed 
luring  the  fiscal  year,  making  tho  total  length  constructed  under  the 
loutract  1,500.3  linear  feet,  and  theeutire  leugthof  the  dike  6,205  feet; 
ts  projected  length  is  12,000. 

As  tho  survey  of  1SS7,  a  map  of  which  will  be  found  in  the  Annual 
tieport  of  the  Chief  of  Engineers,  1887,  page  760,  shows  that  the  chan- 
nel dredged  across  the  shoal  in  the  bay  in  1884  is  maintaining  itself 
well,  it  will  not  be  advisable  to  extend  the  dike  beyond  the  length  now 
constructed  until  positive  evidence  is  obtained  that  it  is  necessary  for 
the  maintenance  of  tho  channel,  as  the  dike  will  set  in  motion  large 
quantities  of  material  above  the  shoal,  which  may  give  trouble  before 
reaching  another  suitable  resting  place. 

Should  some  contraction  ultimately  be  required  at  this  poiut,  it  is 
probable  that  it  could  more  advantageously  be  obtained  by  preventing 
the  scattering  of  the  current  of  the  Hackeusack,  by  a  training  dike  on 
the  easterly  side  of  tho  channel,  as  the  long  straight  bank  of  the  flat 
on  the  west  side  already  in  a  measure  serves  the  purpose  of  the  dike 
on  that  side. 

Considerable  shoaling  has  taken  place  in  the  dredged  channel  above 
the  curv*c  in  the  dike,  where  there  is  no  longer  a  10-foot  channel  for  a 
distance  of  about  3,500  feet ;  at  tho  shoalest  point  the  depth  is  9.4  feet ; 
there  are  also  three  short  breaks  in  the  channel  farther  up,  with  least 
depths  of  9.6,  9.0,  and  9.2  feet.  No  complaints  from  navigators  have, 
however,  been  received  as  yet  of  any  of  these  points,  or  of  the  lower 
shoal  in  tho  bay. 

The  expenditures  for  the  fiscal  year  amount  to  $19,484.25,  as  follows : 


Diko  construction  aud  inspection  $  17, 40f>.  45 

Survey  of  188?   1,153.37 

Draughting  (old  records  and  new  work)   411. 05 

Administration   514.38 


Total   19.484.25 


There  has  been  no  material  change  in  the  commerce  of  the  river, 
which  is  estimated  at  1,000,000  tons  annually ;  22,742  vessels  passed  the 
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draw  bridge  at  tbe  inouth  during  1887,  as  compared  with  21,234  in  ISA 
Newark  lias  a  population  of  over  150,000,  and  is  one  of  the  pnVi^ 

manufacturing  cities  in  the  United  States. 
The  amount  that  can  be  expended  profitably  as  regards  the  effe' 

prosecution  of  the  work  dunug  the  fiscal  year  euding  June  30, 189M 

$100,000,  aud,  if  appropriated,  it  will  be  applied  to  widening  the  ebc 

nel  to  the  dimensions  provided  by  the  project,  and  to  the  coostroetyi 

of  the  dikes  required  in  the  river. 
The  estimated  amount  required  for  the  completion  of  the  eii>tr: 

project  is  $181,875. 

Passaic  River  is  in  the  collection  district  of  Newark,  which  is  the  nearest  jor. 
entry.    Nearest  light-house,  Passaic  Light,  at  the  lower  end  of  the  dite  in  Ne**' 
Bay.    Fort  Tompkins  is  tbe  nearest  fort. 

Amount  of  revenue  collected  during  tho  fiscal  year  ending  June  30,  188$,  $2.*'."  •- 


Original  estimate  (1879)  $2*2, 

.   Revised  estimate  (1884)   333,  »7  < 

Amoun  t  appropriated   » 

Amount  expended,  including  outstanding  liabilities  July  1,  18*38   16*5.  ;*v 

Money  statement. 

July  1, 1887,  amount  available   • 

July  1,1888,  amount  expended  during  fiscal  year,  exclusive 

of  liabilities  outstanding  July  1, 1887  $160, 325. 00 

July  1,  1888,  outstanding  liabilities   179. 00 

  I.:*.; 

July  1,1887,  balance  available   3,111 

Amount  appropriated  by  act  of  August  11, 1888   *2Tr>  4 


Amount  available  for  fiscal  year  ending  Juue  30, 1889  


Amount  (estimated)  required  for  completion  of  existing  project  I.M.jT;.  ' 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1890  106,MM 
Submitted  in  compliance  with  requirements  of  sections  2  of  the  river  aud 
harbor  acts  of  1866  and  1867. 


F  2. 

IMPROVEMENT  OF  ELIZABETH  RIVER,  NEW  JERSEY. 

This  stream,  which  is  2jj  miles  from  its  mouth  to  the  head  of  naO 
tiou,  at  Broad  street,  Elizabeth,  has  a  width  of  from  50  to  90  feet.w 
before  its  improvement  the  wharves  in  the  city  could  only  be'  reaek 
at  high  water  by  vessels  drawing  less  than  4  feet.  Its  commerce  ■ 
estimated  at  45,000  tons  annually.  The  range  of  the  tide  was  aM 
4.7  feet  at  its  mouth  and  3.4  feet  at  Bridge  street. 

The  project  for  the  improvement  was  adopted  in  1878,  aud  prov-* 
for  obtaining  by  dredging  a  channel  60  feet  wide  and  7  feet  deep  at  U 
water,  from  the  mouth  of  the  river  to  the  head  of  navigation,  ati 
estimated  cost  of  $25,530. 

The  amount  expended  under  this  project  to  Juno  30,  1887,  « 
$20,708.66,  and  a  channel  has  been  dredged  to  tho  required  deptii! 
within  1,000  feet  of  the  Broad  Street  Bridge.  A  slight  increase  in^ 
commerce  of  the  stream  had  been  observed. 

There  has  been  no  appropriation  for  this  work  since  1882,  anil  3 
expenditures  during  the  last  fiscal  year  have  been  $13.08  for  ofl&re I 
penses. 
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The  condition  of  the  river  has  deteriorated  since  work  was  suspeuded. 
yben  last  examined,  vessels  drawing  5  feet  could  ascend  the  river  to 
le  head  of  the  dredged  channel  at  high  tide.  The  commerce  of  the 
iver  is  about  30,000  tons,  but  no  substantial  increase  can  be  expected 
hile  the  river  remains  in  its  present  condition.  A  coal-yard  estab- 
sbed  last  year  has  done  a  business  of  about  6,000  tons. 

The  city  of  Elizabeth  has  a  population  of  about  33,000,  and  does  an 
etive  commerce  over  two  important  lines  of  railroad,  a  considerable 
ortion  of  which  would  take  the  water  route  to  great  advantage  if  ade- 
uate  facilties  existed.  It  is  stated  that  the  establishment  of  the  coal 
ard  on  the  river  has  reduced  the  retail  price  of  coal  50  cents  per  ton. 

If  it  is  the  intention  of  Congress  to  complete  this  improvement  the 
alance  of  the  estimate,  $16,160,  could  be  expended  profitably  as  regards 
le  efficient  prosecution  of  the  work  during  the  fiscal  year  ending  June 
0,  1890,  and  would  be  applied  to  dredging  the  channel  to  the  full  di- 
lensious  required  by  the  project. 

The  estimated  amount  required  for  the  completion  of  the  improve- 
icnt  is  $16,160. 

Elizabeth  is  in  the  collection  district  of  Newark,  N.J. ;  nearest  light-house ,  Newark 
ay  ;  nearest  fort,  Fort  Tomkins. 

A  i  nun  tit  of  revenue  collected  at  the  port  of  Newark,  N.  J.,  during  the  fiscal  year 
>din?  June  30,  1888,  $2,613.62. 

riginal  estimate  (1878)   $25, 530. 00 

e vised  estimate  ( 1882)   43, 160. 00 

mount  appropriated   27, 000. 00 

mount  expended   26, 721. 74 

Money  statement. 

ily  l,  1887,  amount  available   $291.34 

tly  1,  1888,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 

outstanding  July  1,  1887    13. 08 

ily  1,  1888,  balance  available   278.26 

Amount  (estimated)  required  for  completion  of  existing  project   16, 160. 00 

Amount  that  can  be  profitably  expended  in  fiscal  yearending  June  30,1890   16, 160.  00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


F  3. 

IMPROVEMENT  OF  RAHWAY  RIVER,  NEW  JERSEY. 

Iii  its  original  condition  the  Rah  way  River  had  a  depth  of  8  feet  and 
ore  at  mean  high  water  from  its  mouth  to  Bricktown,  3|  miles ;  7  feet 
•  Edgar's  Dock,  4}  miles ;  4.4  feet  to  Milton  Avenue  Bridge,  4  j  miles; 
id  4  feet  to  Main  Street  Bridge,  5  miles,  in  the  town  of  Rahway.  Its 
unmerce  was  estimated  at  120,000  tons,  and  three  attempts  had  been 
ade  to  establish  a  line  of  steam-boats  on  the  river,  but  had  failed  on 
•count  of  the  bad  condition  of  the  stream. 

The  original  project  for  its  improvement  was  adopted  iu  1878,  aud 
*ovided  for  dredging  a  channel  125  feet  wide  and  8  feet  deep  at  high 
ater  from  Bricktown  to  Milton  Avenue  Bridge,  and  100  feet  wide  from 
at  point  to  Main  Street  Bridge.  The  tide  rises  about  5  feet  at  the 
outh  and  4  feet  at  the  head  of  navigation. 

Jane  3, 1887,  $36,918.13  had  been  expended  under  this  project,  which 
id  resulted  iu  the  formation  of  a  channel  7  feet  deep  at  high  water, 
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and  from  100  to  50  feet  in  width  to  within  550  feet  of  the  head  of  uavi 
gatiou  ;  it  has  not,  however,  proved  permanent. 

The  commerce  of  the  river  had  not  increased,  though  freight  rates  to 
Rahway  had  been  materially  reduced  as  a  result  of  the  improveiueu; 
of  the  river. 

There  has  been  no  appropriation  for  this  work  since  1882,  and  the 
expenditures  during  the  last  fiscal  year  amounted  to  814.20  for  office 
expenses. 

The  condition  of  the  river  has  deteriorated'since  work  was  suspends 
and  its  commerce  has  decreased,  the  shoaling  of  the  river  having:  obliged 
one  of  the  principal  shippers  to  transfer  his  business  to  the  railroad. 

The  town  of  Rahway  has  a  population  of  about  7,500  people,  has  * 
number  of  manufactories,  and  ships  and  receives  by  rail  large  quantities 
of  freight  annually.  The  river  reaches  the  center  of  the  town,  and  if 
it  were  in  good  navigable  condition  would  carry  a  large  trade. 

If  it  is  the  intention  of  Congress  to  complete  this  improvement,  Un- 
balance of  the  estimate,  $29,250,  could  be  expended  profitably  as  re 
gards  the  efficient  prosecution  of  the  work  during  the  fiscal  year  ending 
June  30,  1890,  and  would  be  applied  to  deepening  and  widening  the 
channel  by  dredging. 

The  estimated  amouut  required  for  the  completion  of  the  improvement 
in  accordance  with  the  approved  project  is  $29,250. 

This  work  is  in  the  collection  district  of  Perth  Amboy,  N.  J.,  which  is  the  near«r-: 
port  of  entry.  The  nearest  light-house  is  Prince's  Bay  Light,  and  Fort  Tompkins  is 
tho  nearest  fort. 

Amount  of  revenue  collected  during  the  fiscal  year  ending  June  30,  1888,  $56,727.^4 

Original  estimate  (1878)   $36,653." 

Revised  estimate  (1882)   66. 250.0° 

Amount  appropriated   :*7,000.<v 

Amount  expended   36, 933. £ 

Money  statement, 

July  1, 1837,  amount  available  

July  1, 1888,  amount  expended  during  fical  year,  exclusive  of  liabilities 
outstanding  July  1, 183?   14.  •J'y 

July  1, 1388,  balance  available   67.67 

( Amount  (estimated)  required  for  tho  completion  of  existing  project   29,250.1* 

J  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June30, 1890  29, 250.0" 
\  Submitted  iu  compliance  with  requirements  of  sections  2  of  river  and 
t   harbor  acts  of  1806  and  1867. 


F4. 

IMPROVEMENT  OF  WOODBRIDGE  CREEK,  NEW  JERSEY. 

In  its  original  coudition  this  stream  was  obstructed  at  its  mouth  by 
a  bar  having  a  depth  of  9.8  feet  on  its  crest  at  high  water,  and  by  two 
shoals  just  iuside  the  mouth  ;  from  these  shoals  a  good  12-foot  channel 
existed  to  above  Anderson's  Brick  Works,  seven-eighths  of  a  mile  from 
the  mouth,  above  which  point,  however,  many  shoals  occurred,  though 
a  narrow  8-foot  channel  existed  as  far  as  Salamander  Dock,  1 ;  miles 
from  the  mouth. 

The  town  of  Woodbridge,  and  numerous  fire-brick,  tile,  and  drain 
pipe  works,  situated  on  the  creek,  did  a  considerable  trade,  estimated 
at  126,000  tons  annually.   The  range  of  the  tide  is  about  5  feet. 

The  project  for  improving  the  creek  was  adopted  in  1878,  and  pro 
vides  for  obtainiug  by  dredging  and  diking  a  chaunel  80  feet  wide  ami 
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12  feet  deep  at  mean  high  water  from  the  mouth  to  Salamander  Dock, 
at  an  estimated  cost  of  $13,800,  increased  in  1884  to  $29,000. 

The  amount  expended  under  this  project  to  June  30, 1887,  was  $19,000, 
with  which  the  required  dike  had  been  constructed, and  a  12-foot  chan- 
nel, from  80  to  25  feet  wide,  had  been  obtained  as  far  as  Valentine's 
Dock,  15  miles,  aud  a  9-foot  channel  80  feet  wide  thence  to  Town  Dock, 
1,200  feet  further  up;  and  the  creek  was  also  widened  20  feer.  at  the 
elbow  opposite  Salamander  Dock. 

No  increase  in  the  commerce  of  the  creek  had  been  observed. 

There  has  been  no  appropriation  for  this  work  since  1882 ;  there  were 
no  fuuds  available  during  the  last  fiscal  year,  and  no  expenditures. 
The  condition  of  the  channel  has  deteriorated  since  work  was  suspended, 
aud  shoals  aro  complained  of  both  above  and  below  Valentine's  Dock. 

There  has  been  uo  iucrease  in  the  amount  of  commerce  reported 
above,  which  is  already  very  large  in  proportion  to  the  size  of  the 
stream. 

If  it  is  the  intention  of  Congress  to  complete  this  improvement,  the 
balance  of  the  estimate,  §10,000,  can  bo  expended  profitably  as  regards 
the  efficient  prosecution  of  the  work  during  the  fiscal  year  ending  June 
30,  1890,  and  would  bo  applied  to  dredging  the  channel  to  the  dimen- 
sions required  by  the  project,  which  would  add  materially  to  existiug 
facilities.  The  estimated  amount  required  for  the  completion  of  the  im- 
provement is  $10,000. 

This  work  is  in  tho  collection  district  of  Perth  Auiboy,  X.  J.,  which  is  the  Dearest 
port  of  entry.  Nearest  light-house,  Great  Beds  Light,  in  Run  tun  Bay.  Nearest  fort, 
lbrt  at  Sandy  Hook,  N.  J. 

Amount  of  revenue  collected  at  tho  port  of  Perth  Amboy  during  tho  fiscal  year  eud- 
iug  Juno  30,  1888,  $'>7,727.64. 

Original  estimate  (187*)   $13,801).  14 

Revised  estimato  (1884)  „   29,000.00 

Amount  appropriated   19, 000.  0(i 

Amount  expeuded   19, 000. 00 

Money  statement. 

f  Amount  (estimated)  required  for  completion  of  existing  project,  $10, 000.  00 

j  Amount  that  can  be  profitably  expended  in  fiscal  yearending  Juno  30, 1890  10,000.00 
)  Submitted  in  complianco  w  ith  requirements  of  sectious  2  of  river  aud 
(     harbor  acts  of  1860  and  1867. 

COMMERCIAL  STATISTICS. 

Tho  following  statistics  relative  to  commerce  of  Woodbridge  Creek,  X.  J.,  during 
the  calendar  year  1887,  were  compiled  in  this  office  by  Mr.  C.  S.  Kelscy.  surveyor: 


Articles. 


Exports. 


Valnp. 


Clav  and  sand  

Fire-brick,  hollow  brick,  tile,  etc. 


Total  

Imports. 


Clav  

Coal,  buildliiK  material,  0U3. 


Total 
Total 


6*.  140 
35,950 

$167.  436 
291,  362 

104.090 

4'.*,  704 

20,000 
2.552 

25,000 
10,  600 

22.552 

35.  6>0 

126,042 

494,  :m 

There  is  no  material  increase  in  tho  traffic  by  water,  the  increase  in  manufactures 
and  the  clay  ontput  l>oing  deflected  by  better  railroad  facilities.  Tho  shipments  by 
rail  of  brick,  tile,  and  clay  during  1837  amouuted  to  80,240  tons,  valued  at  $321,015, 
being  two-thirds  that  shipped  by  wat^r. 
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IMPROVEMENT  OF  RARITaN  RIVER,  NEW  JERSEY. 

Before  its  improvement  by  the  United  States,  tbeRaritan  .River  bad 
a  depth  of  8.5 feet  at  "The  Stakes," 3  miles;  of  6.5  feet  at  the  «  Middle 
Grounds,"  4£  miles;  of  7.5  feet  at  Whitehead's  Sand  Dock,  8.*  miles: 
and  between  this  point  and  New  Bruuswick,124  miles  above  the  moutb. 
the  channel  was  obstructed  by  a  number  of  rocky  shoals  with  depth* 
of  from  8.4  feet  to  6.9  feet  at  mean  low  water.  The  city  of  New  Bruns- 
wick and  the  Delaware  and  Karitau  Canal  which  terminates  here,  to 
gether  with  extensive  brick-yards  on  the  South  River,  did  a  large  com 
merce  on  the  stream,  estimated  in  1871  at  3,053,857  tons  per  annum. 

The  present  project  was  adopted  in  1874,  and  provides  for  obtaining  by 
diking  and  dredging,  and,  where  necessary,  by  drilling  and  blasting  rock, 
a  channel  200  feet  wide  and  10  feet  deep  at  mean  low  water  from  tlx1 
mouth  to  New  Brunswick,  at  a  cost  of  $2,093,662.05.  It  was  module)} 
in  1881,  pursuant  to  the  river  and  harbor  act  of  March  3  of  that  year, 
by  adding  to  it  the  dredging  of  the  South  Channel,  about  13,000  feet 
long,  100  feet  wide,  and  5  J  feet  deep  at  mean  low  water  from  Kearney? 
Dock  to  Crab  Island. 

Under  this  project  $447,638.57  had  been  expended  Juue  30,  1887,  is 
constructing  the  dikes  required  by  the  project  at  "  The  Stakes  n  ami 
u  Middle  Grounds,"  in  dredging  channels  200  feet  wide  and  12  feet  deep 
at  mean  low  water  at  these  points,  and  in  drilling,  blasting,  aud  dredg 
ing  a  channel  of  the  same  dimensions  across  the  rocky  shoals  at  White 
head's  Sand  Dock.  Under  the  two  special  allotments  made  for  it  in  the 
acts  of  March  3,  1881,  and  August  2,  1882,  the  South  Channel  wa* 
dredged  to  the  required  depth  for  a  distance  of  4,000  feet.  These  im 
provenient8  had  been  of  great  benefit  tonavigatiou,  permitting  the  larp 
tows  in  use  on  the  river  to  reach  a  point  4  miles  below  New  Brunswick 
at  all  stages  of  the  tide.  The  commerce  of  the  river  was  reported  il 
1887  at  1,675,355  tons,  valued  at  $28,119,173. 

At  the  close  of  the  last  fiscal  year  surveys  of  the  defective  portion* 
of  the  river  had  just  been  completed,  the  results  of  which  were  reported 
in  the  last  annual  report.  On  July  27, 1887,  a  report  was  submitted  to 
the  Chief  of  Engineers,  recommending  that  no  work  be  done  at  White 
head's  Sand  Dock  with  the  existing  appropriation,  iu  view  of  the  fact 
that  the  channel  at  that  point  was  already  iu  better  condition  than  either 
above  or  below,  but  that  $15,000  be  expended  iu  dredging  a  channel  10*' 
feet  wide  and  10  feet  deep  across  the  three  shoals  between  Whiteheads 
Sand  Dock  and  Martin's  Dock,  the  best  depth  on  the  crests  of  thes* 
shoals  being  8.4,  8.0,  and  6.9  feet  respectively.  This  work  would  briDr 
the  improved  channel  to  within  lj  miles  of  the  city  of  New  Brunswick 
This  project  was  approved  by  the  Chief  of  Engiueers  August  6,  ISS: 
Specifications  were  prepared  and  advertised  twenty-five  days.  Sealed 
proposals  were  opened  September  7,  1887.  The  lowest  bid  was  that 
M.  K.  Pidgeou,  who  proposed  to  dredge  the  loose  material  from  the 
feet  of  the  lower  shoal  where  the  rock  crops  out  above  the  contract 
depth,  for  $14  per  cubic  yard,  and  the  remainiug  4,100  feet  of  the  eban 
nel  across  the  shoals  for  47  cents  per  cubic  yard,  scow  measurement;  the 
material  to  be  dumped  in  the  lower  course  of  South  River,  which  tk 
original  project  for  the  improvement  of  that  stream  contemplates  clcs 
ing.  These  bids  were  considered  unreasonable,  and  the  work  was  re 
advertised. 
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At  the  second  opening  of  proposals,  September  22, 1887,  M.lt.  Pid- 
on  was  again  the  lowest  bidder  (abstract  of  bids  herewith),  propos- 
g  to  dredge  the  rocky  section  for  $2.83,  and  the  remainder  for  43  ceuts 
t  cubic  yard,  scow  measurement.  The  bids  were  ngaiu  rejected  and 
itbority  obtained  to  hire  the  necessary  plant  and  do  the  work  by  the 
ly.  While  negotiations  to  this  end  were  in  progress,  it  became  appar- 
it  that  it  would  not  be  advisable  to  close  the  lower  course  of  South 
iver  at  present,  if  at  all,  so  that  the  proposed  dumping  grouud  could 
)t  be  used.  It  was  then  decided  to  dump  the  material  along  the  face 
'dikes  A  and  1,  Raritan  River,  and  use  a  second  dredge  to  pick  it  up 
raiu  and  throw  it  over  the  dike. 

Dredging  began  November  21,  and  was  discontinued  December  22 
i  account  of  the  freezing  of  the  river, 

A  dipper  dredge,  3  scows,  and  tug-boat  were  hired  at  $8.40  per  hour ; 
Dd  a  clam-shell  dredge,  3  scows,  and  tug-boat  at  $78  per  day.  The  first 
as  put  to  work  on  the  rocky  section,  and  the  latter  mainly  on  the  re- 
laioder  of  the  shoal,  though  partly  on  the  rocky  section  also. 

Tbe  cost  of  digging  and  dumping  3,695  cubic  yards  was  55.G  cents 
er  cubic  yard  for  the  dipper  dredge  on  the  rocky  section,  and  37.3 
euts  per  cubic  yard  for  3,935  cubic  yards  for  the  clam  shell,  a  favor- 
ble  exhibit  as  compared  with  the  lowest  bid. 

A  second  clam-shell  dredge  was  hired  at  $50  per  day,  and  used  to 
ft  the  dredged  material  over  the  dike,  and  for  a  short  time  also  in 

orking  on  the  shoal.  The  lifting  over  the  dike  cost  10.0  cents  per  cu- 
icyard,  making  the  total  cost  of  dredging  and  disposing  of  the  ma- 
mal  50.8  cents  per  cubic  yard,  scow  measurement. 

When  work  was  suspended  a  survey  of  the  shoal  showed  that  4,990 
ubic  yards  measured  in  place  had  been  removed,  making  a  channel  10 
*etdeep  at  mean  low  water  across  the  shoal,  25  feet  wide  at  its  uar- 
owest  point,  though  in  most  places  75  feet  wide.  The  rocky  section 
-"as  nearly  completed. 

Operations  this  season  have  not  yet  been  resumed.  The  only  propo- 
ition  received  for  hiring  plant  by  the  day  has  been  $108  per  day  for 
redge,  tug-boat,  and  scows,  which  isextravagaut.  Three  propositions 
rere  received  for  doing  the  work  by  the  yard :  Brainard  Bros.,  at  59 
ents  per  cubic  yard  ;  H.  Dn  Bois'  Sons,  at  55  cents;  and  M.  H.  Flan- 
lery,  at  50  cents.  These  propositions  were  all  rejected,  but  the  work  was 
ubsequently  offered  to  II.  II.  Flaunery  at  40  cents  per  cubic  yard,  sub- 
ect  to  approval  of  the  Chief  of  Engineers ;  this  offer  Mr.  Flannery  ac- 
epted,  and  it  has  since  been  approved  by  the  Chief  of*  Engineers  by. 
ndoreeinent  of  June  12  1S88,  on  my  report  of  June  2.  The  dredged 
oaterial  is  to  be  used  by  the  contractor  in  building  an  earthen  dike  or 
iubankment  on  the  left  bank  of  the  river  at  the  Middle  Grounds,  it  bo- 
ng believed  that  the  material,  which  is  mainly  coarse  gravel,  is  suffi- 
ciently heavy  not  to  be  removed  by  the  currents,  though,  if  necessary, 
he  face  of  the  dike  cau  be  protected  with  stone  at  small  expense.  The 
construction  of  this  dike  was  recommended  in  my  report  of  June  2,  and 
ras  approved  by  the  Chief  of  Engineers  June  11. 

The  channel  dredged  at  the  Middle  Grounds  in  1884,  to  a  depth  of  12 
eet  and  width  of  130,  has  not  maintained  itself  well,  but  has  shoaled 
>pposite  the  site  of  the  proposed  dike,  till  there  is  barely  a  continuous 
10  foot  channel  not  over  50  feet  wide.  The  shoaling  is  believed  to  be 
lue  to  the  fact  that  the  width  of  the  river  is  excessive  at  this  point, 
rhe  dike  is  to  be  about  3,260  feet  long,  and  is  to  be  built  to  the  level  of 
ligh  water,  contracting  the  river  to  the  width  of  600  feet,  which  is  its 
ffidth  iust  above  and  below.   This  dike  will  also  serve  the  purpose  of 
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making  available  a  small  dumping-ground  between  it  and  shore,  which 
is  badly  needed. 

Work  is  to  be  begun  on  the  dike  and  the  dredgiug  under  agreemtv 
with  M.  EL  Flaunery  July  1. 

The  price  at  which  the  work  is  to  be  done,  40  cents  per  cubic  yard,  sco* 
measurement,  is  considered  reasonable  in  view  of  the  fact  that  nearly 
all  of  the  material  will  have  to  be  handled  twice ;  but  this  price  was  only 
obtained  by  bargaining,  and  it  is  now  a  well-kuown  fact  that  owners  o: 
dredging  plant  in  the  vicinity  of  New  York  have  so  combined  that  there 
is  no  longer  any  competition  for  Government  work,  so  that  prices  hare 
been  raised  beyond  a  reasonable  limit.  A  great  saving  to  the  Govern 
meut  would  result  from  its  owning  at  least  one  complete  dredging  plan: 
in  this  neighborhood,  as  the  working  of  that  plant  would  set  a  stand- 
ard that  the  prices  bid  on  other  works  could  be  compared  with. 

Much  office  work  has  been  done  during  the  year  at  considerable  ex- 
pense, in  posting  up  the  maps  and  records  of  the  improvement  since  it* 
bepjnuing. 

The  drill  scow  and  launch  Raritan,  which  were  in  an  entirely  unserv 
iceable  condition  at  the  beginning  of  the  year,  have  been  put  in  goal 
repair,  one-half  of  the  expense  being  borne  by  the  improvement  of  Nes 
Iiochelle  Harbor,  iu  charge  of  Lieutenant-Colonel  Houston,  Corps  of 
Engineers,  who  has  since  used  the  plant  on  that  improvement  daring  the 
fall  and  spring.  An  opportunity  offering  to  exchange  the  launch  Bar 
itan  with  the  commanding  officer  at  VYillets  Point,  for  thetng  boat  Star. 
which  is  much  more  suitable  for  the  work  on  the  Raritan  River,  the  ex 
change  was  made  with  the  approval  of  the  Chief  of  Engineers,  and  she 
has  been  put  in  good  rnnuing  order. 


The  expenditures  during  the  fiscal  year  ending  June  30, 18S8,  amooui 
to  $9,030.01,  as  follows: 


The  commerce  of  the  Raritan  River  is  very  large ;  the  city  of  Net? 
Brunswick  has  a  population  of  abont  20,000  people,  and  is  the  terminn? 
of  the  Delaware  and  Raritan  Canal. 

The  amotiut  that  can  be  expended  profitably,  as  regards  the  efficient 
prosecutiou  of  the  work  during  the  fiscal  year  ending  June  30,  1890.  is 
6100,000,  and  if  appropriated,  will  be  expended  in  carrying  the  iro 
proved  channel  further  up  the  river  toward  New  Brunswick. 

The  estimated  amount  required  for  the  completion  of  the  improvr 
ment  is  $1,622,412.05. 

This  work  is  in  the  collection  district  of  Perth  Amboy,  X.  J.,  which  is  the  nearr^ 
port  of  entry;  nearest  light-house,  Great  Beds  Light,  in  Raritan  Bay;  nearest  for: 
fort  at  Sandy  Hook,  N.  J. 

Amount  of  revenue  collected  at  Perth  Amboy,  darinu  the  fiscal  year  ending  Jnc 
30,  1888,  $57,727,64. 

Original  estimate  $2, 090,  662. «' 

Amonnt  appropriated   471 ,  2f>0. " 

Amount  received  from  sales  of  fuel  (A.  R.  C.  E.,  l£82-'83)   190.0 

Amount  received  from  sale  of  fnel  to  Captain  Derby   2.(> 

Amount  expended  (including  outstanding  liabilities)   456,860.14 


Dredging  and  dumping  7,6:10  cubic  yards 

Inspection  

Advertising  

Survey  of  shoals  below  Martin's  Dock  ... 

Examination  after  dredging  

Draughting  (old  records  and  new  work)  . 
Care  and  storage  of  rock-drilling  plant 

Repairs  of  launch  and  drill-scow  

Fitting  out  tug-boat  Star  

Administration  


206.1, 

a?,  s 

364. 

175. « 
1,733.7- 
499. 3* 


Total 


9,036.11 
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Money  statement. 

1,  1887,  amount  available   $23,051.91 

unt  received  from  Captain  Derbvibr  sale  of  fuel  ^Murch  31  and  June 

.  1888)   2.00 


23,033.91 

1,  1885,  amount  expended  during  fiscal  vear,  exclusive 

liabilities  outstanding  July  1,  1887   §8,896.49 

1,  1888,  outstanding  liabilities   18:>.5<> 

 9,0*8.05 


1,  1888,  balance  available   14.571.8tJ 

unt  appropriated  by  act  of  August  11,  1888   50, 000. 00 


unt  available  for  fiscal  year  ending  Juue  30, 1889   64, 571.  SO 


noun  i  (estimated)  required  for  completion  of  existing  project   1, 572, 412. 0."> 

nonnt  that  can  be  profitably  expended  in  the  fiscal  ending  June  30,  1890     100, 000. 00 
bmitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  18G6  and  1807. 


ract  of  bids  for  dredging  in  Raritan  Hirer.  Xew  Jersey,  opened  at  the  U.  S.  Enginrer 
h°ce,Army  Building,  Xew  York  City,  X.  T.t  at  12  o'clock,  in.,  on  September  7,  1887, 
der  advertisement  dated  August  13,  1887. 


Name  and  residence  of  bidder. 

Name  and  residence  of  sureties. 

Bid  per  cubic  yard, 
in  scow. 

700  feet 
rocky  sec- 
tion of 
channel. 

Remain- 
ing 4,100 
feet  of 
channel. 

$0.47 
.60 
.49 

M  K .  Pidgeon,  60  South  street,  New 
York  City. 

Hartford  Dredging  Company,  Hart- 
ford, Conn. 

Elijah  Brainard,  24  State  street, 
2?ewYork. 

■ 

John  P.  Hawkins,  C.  C.  Ellis,  New 

York,  N.  Y. 
Charles  J.  Hills,  Edward  G.  Laabury, 

Hartford.  Conn. 
Theodore  Smith.  Henrv  Smith.  Jersey 

City,  N.  J. 

$14.  CO 

25.00 
15.20 

ommence  according  to  specifications  and  finish  according  to  same, 
ommonce  on  or  before  October  1. 1837. 

ract  of  bids  for  dredging  in  Raritan  Rim',  Xew  Jersey,  opened  at  the  U.  S.  Engineer 
040,  Army  Building,  Xetc  York  City,  X.  Y.,  at  12  o'clock,  m.,  on  September  22,  1887,  un- 
r  circular  dated  September  12, 1887. 

Name  and  residence  of  bidder. 

Name  and  residenco  of  sureties. 

Price  per  cubic  yard, 
measured  in  scow. 

700  feet 
rocky  see 
tion  of 
cbannol. 

Kemain 
ing  4.10  ) 

feot  of 
channel. 

\V.  11.  Beard,  202  Hamilton  a  venae, 
"Brooklyn,  N.  Y. 

El  Uah  Brainard,  24  State  street,  Xew 
York  City,  N.  Y. 

Hartford  Dredging  Company,  Hart- 
ford. Conn. 

if.  K.  Pidgeon.  60  South  street.  New 
York  City,  N.  Y 

C.  N.  Kingsland,  M.  D.  Lawrence, 

Brooklyn,  N.  Y. 
Joseph  Laugblin,  New  York,  N.  Y. : 

Georgo  W.  Koeers,  Elizabeth,  N.  J. 
Charles  J.  Hills.  Edward  G.  Easbury, 

Hartford.  Conn. 
John  P.  Hawkins,  A.  J.  At  water, 

S-3vr  York,  N  Y. 

•  S3.  50 
t.l.GO 
18.00 
ft  83 

$0.  48 
46| 
.5S 
.43 

or  all  material  that  can  be  dredged  without  blasting, 
mik  work  not  included. 
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COMMERCIAL  STATISTICS. 


The  following  statistics  relaf ivo  to  commerce  of  the  Raritan  Rt 
cndnr  year  1887,  were  compiled  in  this  office  by  Mr.  C.  8.  KeUey. 


Population  of  Middlesea  Connty  in  1885  

Assessed  valuation  of  real  estate  in  1880,  Middlesea  Connty  

Assessed  valuation  of  personal  property  in  1883,  Middlesea  Connty. 

Total  value  of  productions  of  farms  in  1871*,  Middlesea  Connty  

Total  value  of  materials  of  manufacture  in  1879,  Middlesea  Connty. 
Total  value  of  products  of  manufacture  in  1879,  Middlesea  Connty . 

EXPORTS. 


Articles. 


From  South  ,  From  Delaware    Below  New  Bran* 
Kiver.         and  HaritanCanaL  wick. 


7  ti 


Tons. 


Value. 


Tour. 


Value.      Ton*.  Value. 


Toaa,  Taw 


Products  of  forests  

Products  of  mines: 

Coal  

Clav,  ores,  eto  

Agricultural  products ... 
Products  of  manufacture.  182,500 
Miscellaneous   morchan-  i 
dise,  etc   1,000 


5,500 
0,354 


$23,700  117,116 


 472,  COO 

lti.  801  '28.445 

 I  12.480 

513,000  I  


$130,928 


100 


ou 


2,033,044    472.0* 

850,070    90,303      149.058  120,100 

036.000   12.400 

  163,840     538,234  344  M0 


50.000  218,438  12,192,000  7.334 


325,000      :36.772  11X1 

Total   195,354  608,501  !*49. 169  16,148,642  261.583  1,012,882  1,300, 100  17.  r.  3 


IMPORTS. 


Products  of  forests. 
ProductH  of  mines  i 


Clay,  ores,  etc  

Acricultural  products  ... 
Manufacture*!  products. . 
Merchandise  and  miscel- 


350 
14.  515 

01, 125 

66,  652 

18.  546 

47,380 
5*2,387 
22,060 

0463.650 

204, 207 
1,002,655 
1,090.500 

22,800 

095,000 

500 
18, 460 

51,000 
145,500 

165, 651 

6,368,950 

6,000 

250.000 

38,625  264.277 

306.  024 

9,738,871 

28,800 

345,000 

84.095 

on 
a;  ooi 


3C9.  249 


The  commerce  of  South  Amboy  is  not  included  in  the  above.    During  Um 
;Ui,tKH)  tons  of  clay  and  sand,  valued  at  s.*v>,000,  were  exported  by  rail  from  th<  i 
of  the  river. 

Three  brick-vards  have  been  completed  siuce  1887,  with  a  combined  cap 

;M.OOO,000  brick,  having  a  value  of  $271,000. 

Enumeration  of  craft  parsing  through  the  dratc-bridge  at  the  mouth  of  liaritan  JB 


Years. 


Steam-  Propel-  »r„„.  «r«—  Schoon 
boat*.      lcr».     T,,»8-    Tow8-  ers. 


Calendar  vcar  1880  

Calendar  year  1886  

Year  ending  June  30, 1887 


712  1.724  1.P83 
818      1,636  1.850 


2.241 
2,563 


3.  772 
4,080 


Skiff* 
Sloops,  and 
vacbu 


-.  OH 
2.035 


1.007 
M 


Of  the  above  number  7.257  loaded  boats  passed  in  and  out  of  the  I>elawar*  i 

Raritan  Canal,  at  New  Brunswick  Lock,  daring  the  year  1887. 


CUMMKRCIAL  STATISTICS. 


Commercial  statistics  of  the  port  ot'  Perth  Amhou,  X.  J.,  for  the  fiscal  year  radio* 

M\  1888. 

Amount  of  revenue  collectc<i   

Value  of  all  imports  

Value  of  all  exports   1.499  r 
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ShippiDg. 


Xutnbt«r. 


rt-i^ii  ve*i*el>M'nt»re»l  from  foreign  conntrlea 
i  fi.m  vessel*  rh-aivd  for  Ion  ian  count  rit'ft... 

i  t-ricun  vi-M»«U  trout  fenign  port  

r»c*ric.iu  vi-*m-l«  for  fort-i^u  pori»   

.•.^Twiae  v«M-i«>l!*  viit«T«'«l  

vesaelH  cleared   


I 


•JO 
9.1 
5 
17 
260 
72 


Registered 
tounage. 


24,313 

6s.  «78 

1.  553 
7,4*5 
119,  370 

5.',  337 


Anioiij;  •'roastwiMj  vewHeis  cnleit-d  are  included  linilrru  fotviull  ves>uit*  lf;,4'v> 
ii.s.  which  came  here  wirh  foreign  cargo,  having  first  discharged  other  foreign  cargo 
ftleW  York.  Among  "coastwise  vessels  cleared"  are  included  seven  foreign  vessels 
T7dJ  tons)  aud  live  American  vessels  (4,103  tons)  which  loaded  at  this  port  cargo 
x-  a  foreign  port,  hnt  went  to  New  York  for  additional  cargo. 

timber  an  i  tonnage  of  aU  retaeh  belonging  to  th*  port  of  Perth  Amboy,  X.  «/.,  June 

Lt&d. 


• 

Number. 

Beftistored 
tonnage. 

44 

307 
62 

7, 242.  60 
15.841.71 
20,  355.  95 
246.40 

2 

415 

43,  686. 66 

f            .    —                         .  .. 

Iucluding  vessels  belonging  here,  but  temporarily  documented  elsewhere,  June  30, 
not  includiug  vessels  belonging  at  other  ports  yet  documented  here  on  that 

ate. 


F6. 

IMPROVEMENT  OF  SOUTH  RIVER,  NEW  JERSEY. 

Before  the  improvement  of  this  stream  was  undertaken  by  the  United 
States  the  navigation  of  the  lower  2£  miles  of  its  course  had  beeu 
ibandoned,  and  a  canal  dredged  at  private  expense  from  a  short  dis- 
tance below  Washington  to  Sayreville,  on  the  liaritan  River.  In  1880, 
arheu  the  present  project  for  improving  the  river  was  adopted,  the  mouth 
>f  this  canal,  on  account  of  its  faulty  location,  had  shoaled  to  a  depth 
^f  4.0  feet  at  mean  low  water,  and  the  best  depth  in  the  canal,  some 
listance  above,  had  decreased  to  3.3  feet.  Above  Washington  a  depth 
>f  2.7  feet  existed  to  Bissett' s,  3g  miles,  aud  of  2.5  feet  to  Old  Bridge, 
the  head  of  navigation,  6J  miles  above  the  mouth  of  the  caual  at  Sayre- 
ville. The  range  of  the  tide  was  5.3  feet  at  Sayreville.  The  towu  of 
Washington  and  numerous  brick  yards  did  a  commerce  on  the  river 
valued  at  81,249,000. 

The  present  project,  adopted  in  1880,  provides  for  closing  the  river 
below  the  head  of  the  canal,  correcting  the  direction  of  the  mouth  of  the 
latter, and  obtaining,  by  diking  and  dredging,  a  depth  of  8  feet  mean  low 
water  to  Washington,  6  feet  to  Bissett's,  and  4  feet  to  Old  Bridge, 
straightening  the  channel  at  two  points  by  cutting  across  the  meadow. 
It  was  estimated  to  cost  $104,695. 

The  amount  expended  under  this  project  to  June  30, 1887,  $55,863.31, 
with  which  the  direction  of  the  mouth  of  the  canal  had  been  changed,  the 
dikes  below  Washington  completed,  and  a  small  amount  of  dredging 
done  on  a  shoal  above  Washington.  No  increase  in  the  commerce  of  the 
river  had  been  observed. 
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At  the  close  of  the  fiscal  year  $5,111.75  was  available  for  this  imp:  - 
meut ;  a  survey  of  the  river  and  canal  from  Washington  to  Sayiroj 
was  completed  in  June,  1887,  and  reported  on  in  the  last  annate 
port.  It  was  determined  to  expend  the  available  funds  iu  dredge: i 
channel  8  feet  deep  through  the  canal  and  river,  from  the  mouth  o!> 
canal  to  the  town  of  Washington.  Specifications  were  prepared  n. 
the  woik  advertised  August  12,  1887,  at  the  same  time  as  thedrcip 
on  the  Raritau  River.  Bids  were  opened  September  7,  1887  (abstr.' 
herewith).  The  lowest  bidder  was  the  Hartford  Dredging  Company 
30  cents  per  cubic  yard,  scow  measurement,  which  was  considered 
reasonable.  The  bids  were  rejected,  and  the  work  readvertised.  a 
the  second  opening  the  Hartford  Dredging  Company  was  again  *£• 
lowest  bidder,  at  29  cents  (abstract  of  bids  herewith).  The  bids  *r 
again  rejected,  and  authority  obtained  to  hire  the  necessary  plant  K 
do  the  work  by  the  day. 

A  dipper  dredge  was  hired  with  three  small  scows  and  tug-boat  at  ?\* 
per  hour.  Work  was  begun  October  17,  1887,  cutting  away  the  *ti  * 
on  the  right  bank  at  the  mouth  of  the  canal,  and  dumping  the  mat*r 
in  the  lower  course  of  South  River  below  Pettit's  briekjard,  theei* 
tag  project  approved  in  1880  providing  lor  entirely  closing  this  cbam> 
The  tact  was  shortly  developed,  however,  that  residents  on  the  ban* 
of  this  portion  of  the  stream  strongly  objected  to  the  channel 
closed  or  obstructed,  notwithstanding  the  fact* that  a  better  waters 
exists  from  their  property  to  the  Raritan  River  via  the  canal  than r 
the  lower  course  of  the  river,  and  that  no  vessel  ever  uses  the  lat;> 
channel  except  on  the  rarest  occasions.  A  petit iou  was  snbroin- 
signed  by  forty  residents  and  boat  owners  of  the  neighborhood  requests 
that  no  obstruction  be  placed  in  this  portion  of  the  river,  alleging  tiu 
said  channel  is  of  value  to  commerce  and  navigation,  and  will  be*' 
value  even  when  a  depth  of  8  feet  at  mean  low  water  has  been  obtain 
through  the  canal. 


In  my  judgmeut,  closing  the  lower  course  of  the  river  is  not  an  r 
sential  feature  of  the  existing  project,  as  I  feel  no  uncertainty  abo; 
the  volume  of  water  that  flows  naturally  through  the  canal  being  qu-1, 
ample  to  maintaiu  a  depth  of  8  feet  at  mean  low  water.  It  was  then 
fore  thought  advisable  to  defer  to  the  wishes  of  the  residents  of  tb* 
neighborhood  and  find  some  other  means  of  disposing  of  the  materi 
dredged  from  the  canal,  even  though  this  involved  the  additional  & 
pense  of  haudliug  all  the  dredged  material  twice  in  placing  it  befci" 
the  dikes  iu  the  canal. 

In  addition  to  the  dipper  dredge  already  at  work,  two  clamsb- 
dredges  with  two  300  yard  scows  were  hired  at  $100  per  day,  and 
employed  excavating  a  c  hannel  across  the  shoal  between  Dikes  Dai; 
B  in  the  canal,  and  across  the  shoal  iu  the  river  abreast  of  Dike  FJo* 
below  Washington.  The  dredged  material  was  placed  behiud  the  dik^ 
adjacent  to  the  cuts  made,  with  the  exception  of  441  cubic  yards dnmp^ 
iu  the  lower  course  of  South  River.  Work  was  continued  until  Deceit- 
ber  8,  when  the  available  funds  were  exhausted.  A  survey  was  tb*' 
made  and  the  work  measured  in  place,  showing  the  following  result 


Measured  M*** 
in  throws,    in  r,ir 


Drvdged  from  shoal  at  the  month   

Dredged  from  channel  between  Dikes  D  and  E  . 
Drudged  from  shoal  at  Dike,  F   


cubic  yards. . 

 do  

 do ... 


Total 


10.815  " 
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The  entire  quantity  dredged  from  between  Dikes  D  and  E,  as  meas- 
red  in  place,  is  11,074  cubic  yards,  indicating  that  in  putting  the  dredged 
iiterial  behind  the  dikes  the  dredge  removed  somewhat  more  than  had 


eeu  dumped. 

:>tul  number  of  cubic  yards  dredged  this  season   10,  H15 

out  of  dredging  and  dumping,  per  cubic  yard  $0. 105 

ont  of  liftiug  dredged  material  over  dike,  per  cubic  yard  079 

Total  cost,  per  cubic  yard  244 


The  lowest  bid  received  for  the  above  work  by  contract  was  29  cents, 
•hieh  did  not  include  lifting  the  dredged  material  over  the  dike. 

Vessels  drawiug  G  feet  can  reach  Washington  at  mean  low  water;  the 
-foot  channel  is  50  feet  wide  at  Dike  F,  and  GO  feet  in  the  canal,  where 
:  is  likely  to  be  improved  by  the  currents. 

Messrs.  Sayre  and  Fisher,  the  owners  of  the  brick  yards  at  the  mouth 
f  the  canal,  have  made  the  claim  that  it  was  one  of  the  conditions  on 
^hich  they  deeded  certain  lands  to  the  United  States  in  1881  for  the 
ise  of  the*  improvement  of  South  River  that  the  United  States  should 
mild  Dike  A  continuously  from  the  meadow  bauk,  where  it  now  starts, 
o  the  corner  of  their  dock  at  the  mouth  of  the  canal ;  and  they  accord- 
ugly  made  application  during  the  year  to  have  the  dike  extended  down- 
tream  to  the  corner  of  their  dock,  a  distance  of  about  230  feet,  they 
>eing  anxious  to  use  the  dike  as  a  dock  front.  A  map  showing  the  loc- 
ality will  be  found,  page  76-4  of  the  Annual  Report  of  the  Chief  of  En- 
gineers for  1885.  The  records  of  this  oflice  indicate  that  the  construc- 
ion  of  this  dike  was  not  a  part  of  the  consideration  for  which  the  laud 
vas  deeded,  and  it  does  not  form  part  of  the  existing  project ;  the  ftp- 
)licaiion  of  Messrs.  Sayre  and  Fisher  was  therefore  not  granted.  It 
vas,  however,  finally  settled,  that  in  consideration  of  ail  claim  against 
he  United  States  being  abandoued  by  Messrs.  Sayre  and  Fisher,  and 
heir  proceeding  to  close  the  gap  between  their  dock  and  the  end  of  the 
like  by  the  construction  of  a  suitable  bulkhead,  that  the  shoal  along 
ibis  front  on  the  right  bank  of  the  mouth  of  the  canal,  which  had  re- 
ormed  since  it  was  dredged  by  the  United  States  in  1882,  would  be 
lredged  again  by  the  United  States  to  a  depth  of  6  feet  mean  low  water; 
uid  these  arrangements  have  been  carried  out,  greatly  improving  the 
mtrance  to  the  canal. 

The  steamer  running  to  Washington  having  been  seriously  damaged 
)y  running  onto  Dike  B  during  an  extraordinarily  high  tide,  fender- 
:)iles  were  driven  aloug  the  dike  at  small  expense,  to  prevent  the  recur- 
rence of  such  an  accident. 

The  expenditures  for  the  last  fiscal  year  amount  to  $4,875.09,  as  fol- 
lows : 


Dredging  16,815  cubic  yards  $4, 106*.  94 

Inspection  of  above    484.  44 

Examination  after  dredging   20.  (>:t 

Placing  fender-piles  along  face  of  Dike  B   50 

Drangbtiug  (old  records  and  new  ones)   101. 40 

\d  ministration   1*21*.  1* 


Total   4.876.09 


The  commerce  of  the  stream  is  steadily  increasing.  The  largest 
brick-yards  in  the  world  are  situated  on  its  banks,  and  the  number  of 
brick  made  during  the  past  year  is  greater  than  ever  before.  The  ma- 
jority of  the  vessels  engaged  in  this  trade  can  only  reach  their  destina- 
tion by  waiting  for  the  tide.  A  larger  steam  boat  making  daily  trips 
to  New  York  has  been  put  on  this  year. 

y 

Digitized  by  Google 


660       REPORT  OF  THE  CHIEF  OF  ENGINEERS,  U.  S  ARMY. 


The  sum  of  $30,000  can  be  expended  profitably  as  regards  tlx1 
cient  prosecution  of  tbe  work  during  the  fiscal  year  ending  Jnw£ 
1890.  It  would  be  applied  to  giving  the  channel  the  full  dimension 
required  by  the  project  below  Washington,  and  in  extending  the 
proveuient  to  the  brick  yards  above;  this  would  add  greatly  to tb- 
shipping  facilities  of  the  stream  and  would  stimulate  its  increasn. 
commerce. 

The  estimated  amount  required  for  the  completion  of  the  improtv 
ment  is  $133aG95. 

This  work  is  in  the  collection  district  of  Amboy.  The  nearest  port  of  entry.  Per?: 
Am  boy,  N.  J. ;  nearest  light-house,  Great  Beds  Light,  in  Raritan  Bay,  N.  J.  ;*  ntx>< 
forr,  at  Sandy  Hook,  N.  J. 

Amount  of  revenue  collected  at  the  port  of  Perth  Amboy  during  the  fiscal  vear  cl*- 
iug  .June  30,  1888,  $T>7,727.64. 

Original  estimate   $194,06.' 

Amount  appropriated   61.0."  > 

Amount  received  from  sales  of  coal  (A.  R.  C.  E.  1883)   .  1 

Amount  expended   €0,7314 

Money  statement. 

July  1,  1887,  amount  available   $5, 11!  2 

July  1,  1888,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 

outstanding  July  1,  1887    4,8*  ." 

July  1,  1888,  balance  available   291  » 

Amount  appropriated  by  act  of  August  11,  1888   5,6ft .»• 

Amount  available  for  fiscal  year  ending  June  30,  1889    5,*J?1  " 

{Amount  (estimated)  required  for  completion  of  existing  project   128.6*  * 

Amount  that  can  be  profitably  exponded  in  tiscal  year  ending  June30,  1890   30,iMi  • 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  act*  of  1866  and  1867. 


Abstract  of  bids  for  dredging  in  South  River,  New  Jersey,  opened  at  tlie  U.  8.  E*g\*t* 
Office,  Army  Building,  Netc  York  City,  N.  Y.,  at  12  o'clock,  m.,  on  September  7,  1"* 
under  circular  letter  dated  August  12,  1887. 


No. 


•1 


Name  and 


M.  K.  Pidgeom.  80  Soath  street, New  York 

City. 

James  M.  Spirit  330  Third  street,  Jersey 

City.  N.  J. 
Hartford  Dredging  Company,  Hartford, 


and 


John  P.  Hawkins.  C  C  Ellis,  New  York 
City. 

Thomas  Potter,  Joseph  M.  Potter.  Jer- 
sey City,  N.J. 

Charles  J.  Hills.  Edward  G. 
Hartford,  Conn. 


Price  p: 
cntwc  tr: 


*  Will  commence  within  ten  days  from  notification  of  award. 

Abstract  of  bids  for  dredging  in  South  Rirer,  New  Jersey,  opened  at  the  U.  S.  . 
Office,  Army  Building,  New  York  City,  N.  Y.t  at  12  o'clock,  m.,  on  September  22,  lv* 
under  circular  dated  September  12,  1887. 


1 
2 
3 
4 

5 
6 


P.  San  ford  Ross,  113  Hudson  street,  Jersey 
Citv.  N.J. 

M.  K."  Pidgeon,  60  South  street,  New  York 
City.  N.  Y. 

W.  H.  Beard.  302  Hamilton  avenue,  Brook- 
lyn, N.  Y. 

Janus  McSpirit,  330  Third  street  Jersey 

City.  N.J. 
Hartford  Dredging  Company,  Hartford, 

Conn. 

Richard  M.  Payn.  63  Quay  street,  Alhany, 
NY. 


Freeman  A.  Smith.  Theodore  Smith. 

Jersey  City,  N.  J. 
John  P.*  Hawkins.  A.  J.  Atwater,  New 

York  City. 
C.  N.    Kingsland.  M.  D. 

Brooklyn,  N.  Y. 
Joseph  M.  Potter.  Rahway,  N.   J. ; 

Thomas  Potter,  Jersey  City,  N.  J. 
Charles  J.  Hills.  Edward  O.  Lasbury, 

Hartford,  Conn. 
Edcar  M.  Payn. 

Albany,  NY. 


* 
* 
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COMMERCIAL  STATISTICS. 

The  followiug  statistics  relative  to  the  commerce  of  South  River,  New  Jersey,  dur- 
g  the  calendar  year  1887,  were  compiled  in  this  office  by  Mr.  C.  8.  Kelsey,  surveyor. 

le  population  of  East  Brnnswick  in  1885  was   3, 61>7 

ieeased  valuation  of  real  estate  in  1880,  East  Brunswick  township   $789, 170 

ssessed  valuation  of  personal  property  in  1880,  East  Brunswick  town- 
ship   241,400 

otal  (estimated)  value  of  farm  products   124,000 


Articles. 


Export*. 

ommoD  brick  

Lay  »nd  sand  

ord  wood,  posts,  polos,  piles,  eto  

lunafoclures   

arm  products  and  general  merchandise  

Total  

Imports. 

Oal  

uilding  material  

STood   

'ertiiixers    

[ana  fact  a  res  and  general  merchandise  

Tota)  

Total  commerce  


Toum. 

Value. 

181, '00 
6, 354 
5, 500 
1,000 
1,000 

$418,000 

ie.  sol 

23.  700 
100.  000 
50, 000 

105.  354 

608,  501 

14,515 
4G0 

350 
17,000 
1,510 

66.652 
10,500 
1. 125 
35, 000 
151,000 

33,825 

264,  277 

229, 179 

872,  778 

Two  new  brick-yards  have  been  recently  established  with  a  capacity  of  15,000,000 
>er  year,  valued  at  $75,000.  The  entire  product  of  the  brick-yards  is  exported  by 
vater,  and  has  steadily  increased  in  amount  since  1880,  having  more  thau  doubled 
tince  that  date. 


F7. 

IMPROVEMENT  OF  CHEESFQUAKES  CREEK,  NEW  JERSEY. 

In  its  original  condition  the  stream  was  obstructed  at  its  mouth  by 
a  sand-bar,  on  which  the  best  depth  was  1  foot  at  mean  low  water;  for 
about  a  mile  of  its  length  the  channel  had  a  depth  of  6  feet,  but  the  re- 
mainder had  generally  a  depth  of  3  teet  and  less.  The  range  of  the 
tide  is  5.1  feet.  Five  hundred  and  forty-six  small  vessels  passed  the 
draw  at  the  mouth  of  the  creek  iu  1878. 

The  project  for  the  improvement  was  adopted  in  1879,  and  provides 
for  obtaiuiug  by  dredging  and  diking  a  channel  5  feet  deep  at  mean 
low  water,  and  200  feet  wide  at  the  mouth  of  the  creek,  and  4  feet  deep 
with  a  width  of  from  100  to  50  feet  to  the  head  of  navigation  at  White- 
head^ Dock,  3  miles  frooi  the  mouth.  The  amount  expended  under  this 
project  to  June  30,  1887,  was  $40,000 ;  the  least  depth  in  the  improved 
channel  at  the  mouth  was  4.5  feet  at  mean  low  water ;  no  work  had  been 
done  on  the  shoals  above;  and  no  increase  in  the  commerce  of  the  creek 
had  been  observed. 

There  have  been  no  funds  available  during  the  year  ending  June  30, 
1888,  and  no  expenditures.  The  condition  of  the  creek  and  its  traffic 
remaius  substantially  unchanged.  The  works  at  the  mouth  of  the  creek 
were  examined  by  the  engineer  in  charge,  June  26.  The  beach  has  been 
cut  away  to  a  considerable  extent  at  the  inner  ends  of  the  jetties,  and 
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for  a  distance  of  50  feet  on  tbe  west  jetty  and  100  feet  on  ioeeaeijr..v. 
the  waves,  breaking  on  the  beach  at  high  tide,  flow  over  the  inner  e& 
of  the  jetties,  carrying  large  quantities  of  saud  into  the  dredged  cba*-> 
between  them.  Just  above  the  bridge  abutment,  for  a  distances  * 
feet,  the  sheet-pile  revetmeut,  in  prolongation  of  the  sbeet-pile  <x. 
across  the  old  channel,  has  given  way  and  will  shortly  fall  entireh. 

The  maintenance  of  the  works  themselves  ami  the  channel  bei*r. 
the  jetties  requires  that  repairs  should  be  made  forthwith,  both  od  It 
revetmeut  and  on  the  jetties,  raising  their  inner  ends  to  tbe  heigh:  i 
the  rest  of  the  structure.    These  repairs  would  cost  about  $1,000. 

If  it  is  the  intention  of  Congress  to  complete  this  improvement,  > 
sum  of  $25,000  can  be  expended  profitably  as  regards  the  efficient  pr> 
cation  of  the  work  during  the  fiscal  year  euding  June  30,  1890.  am. 
would  be  expended  in  dredging;  a  slight  increase  in  the  commerce 
creek  might  be  expected. 

The  estimated  amount  required  for  the  completion  of  the  unpvu* 
ment  is  $50,000. 

This  work  in  in  the  collection  district  of  Perth  AmUoy,  N.  J.  Nearest  light-h 
Great-Bed*  Light,  in  Raritan  Bay:  nearest  fort,  fort  at  Sandy  Hook.  X.  J. 

Amount  of  revenue  collected  at  the  port  of  Perth  Am  boy,  during  the  fiscal  yearl- 
ing June  30,  le&8,  $57,7*27.64. 

Original  estimate  (revised,  l&io)  

Amount  appropriated   4'  ; 

Amount  expended   4 1  * 

Money  statement. 

(  Amount  (estimated)  required  for  completion  of  existiug  project  $.">0,'» 

J  Amount  that  can  bo  profitably  expended  in  fiscal  year  ending  June  30,  1*J90   £">,(»'. ' 
]  Submitted  incompliance  with  requirements  ot  sections  2  of  river  and 
t    harbor  acts  of  1**5  and  ltfoT. 


F8. 

IMPROVEMENT  OF  KEYPORT  HARBOR,  NEW  JERSEY. 

Keyi>ort  Harbor  was  originally  accessible  at  low  water  only  to  vea* > 
drawing  less  than  4  feet.  Before  its  improvement  was  undertaken  M 
tbe  United  States  a  6-foot  channel  had  been  dredged  at  private  expen*. 
which  had  shoaled  in  1872  to  5£  feet,  and  iu  188 J  to  5  feet,  the  ranged 
tbe  tide  beiug  4.7  feet.  A  large  commerce  was  carried  on,  however 
valued  at  $  ',932,000. 

The  project  for  the  improvement  was  adopted  in  1873,  and  provide 
for  dredging  a  channel  4,700  feet  loug,  8  feet  deep  at  meau  low-water, 
aud  200  feet  wide  from  the  steam-boat  dock  to  the  8-foot  coutour  in  Kir- 
itan  Bay.  ot  an  estimated  cost  of  $30,475. 

The  amount  expended  under  this  project  to  June  30,  1887,  wasl^* 
020.51,  with  which  a  channel  had  been  dredged  from  the  8  foot  depth  - 
Raritan  Bay  to  Keyport  Wharf,  a  distance  of  5,000  feet,  with  a  widths 
200  feet  for  the  tirst  4,200  feet  and  160  feet  for  the  remaiuder. 

The  commerce  of  the  harbor  had  increased  greatly,  being  estimate 
at  $5,000,000,  besides  150,000  passengers  carried  annually. 

There  has  been  no  appropriation  for  this  work  since  1882,  and  tlx 
expenditures  for  the  last  fiscal  year  have  amounted  to  $22.38  forofo* 
expeuses. 

The  dredged  channel  is  stated  to  have  shoaled  iu  places  to  about  I 
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:t  mean  low  water,  but  it  is  reported  that  the  commerce  as  yet  shows 
falling  off. 

If  it  is  the  intention  of  Congress  to  complete  this  improvement,  the 
1  since  of  the  estimate,  $10,000,  can  be  expended  profitably  as  regards 
e  efficient  prosecution  of  the  work  during  the  fiscal  year  ending  June 
,  1890,  aud  would  be  applied  to  dredging  the  channel  to  the  dimensious 
quired  by  the  project,  which  would  add  materially  to  existing  facili- 

The  estimated  amonut  required  for  the  completion  of  the  improve- 
ent  is  $10,000. 

This  work  is  in  the  collection  district  of  Perth  Araboy,  N.  JM  which  is  the  nearest 
►rt  of  entry.  Nearest  light-house,  Great  Beds  Light,  in  Raritan  Bay;  nearest  lort, 
rt  at  Sandy  Hook,  N.  J. 

Amount  of  revenue  collected  at  the  port  of  Perth  Amboy,  during  the  fiscal  year  ond- 
g  June  30,  1888,  $57,727.64. 


riginal  estimate  (1873)  $30, 475. 00 

e vised  estimate  (ISM)   40,475.00 

mount  appropriated   30,475.00 

mouut  expended,  iucludiug  outstanding  liabilities  July  1,  1888    30, 047. 89 

Money  statement 

uly  1,  1887,  amonut  available   $4.V|.49 

nlv  1,  1888,  amount  expended  during  fiscal  vear,  exclusive  of 

liabilities  outstanding  Jul v  1,  1887   $22.38 

uly  1,  1888,  outstanding  liabilities   5.00 

  27.38 


uly  1,  1888,  balance  available   427. 11 


'  Amount  (estimated)  required  for  completion  of  existing  projeot   10,000.00 


Amount  thatcan  be  profitably  expended  in  fiscal  year  ending  June  30, 1H90   10, 000. 00 
Submitted  iu  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  186c'  and  1867. 


F9. 

IMPROVEMENT  OF  MATTAWAN  CREEK,  NEW  JERSEY. 

Before  its  improvement  by  the  Government  this  small  stream  was 
obstructed  at  its  entrance  to  Keyport  Harbor  by  a  mud  flat,  on  which 
the  best  depth  at  the  worst  section  was  3.1  feet  at  mean  low  water, 
though  the  3- foot  channel  was  too  narrow  aud  tortuous  for  use.  Above 
this  flat  a  good  4-foot  channel  existed  to  1J  miles  above  the  mouth,  and 
thence  to  the  steam  boat  dock  at  Mattawan  3.5  feet,  shoaling  to  1.8  feet 
at  the  freight  dock,  600  feet  above,  and  1 J  miles  from  the  mouth.  The 
range  of  the  tide  is  4.7  feet.  Notwithstanding  the  above  difficulties  it 
carried  commerce  valued  in  1880  at  $800,000. 

The  project  for  the  improvement  was  adopted  in  1881,  and  provides 
for  dredging  a  channel  4  feet  deep  at  mean  low  water,  and  100  feet  wide 
from  the  month  to  Winkson  Creek,  and  thence  75  feet  wide  to  the  rail 
road  bridge  at  Mattawan,  250  feet  above  the  freight  dock,  at  an  esti- 
mated cost  of  $33,120. 

To  June  30,  1887,  the  amount  expended  under  this  project  was 
$21,000,  with  which  a  channel  had  been  dredged,  giving  the  required 
depth,  from  the  mouth  to  the  freight  dock  at  Mattawan,  with  widths 
varying  from  100  to  30  feet. 
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The  estimated  value  of  the  commerce  of  the  cret*  k  had  increased  \ 
over  $2,000,000,  in  18>o,  amouuting  to  130.000  tODS. 

There  has  been  no  appropriation  for  this  stream  since  1SS2 :  r±e» 
were  no  funds  available  for  the  past  fiscal  year,  and  there  have  beei:  i 
expenditures.  The  condition  of  the  stream  has  deteriorated  since  w-x% 
was  suspended,  and  complaints  are  made  of  shoaling  at  the  month 
the  river.  There  has  been  no  increase  in  the  amount  of  commerce  > 
ported  above,  which  is  already  very  large  in  proportion  to  the  fadlir- 
offered  by  the  stream. 

If  it  is  the  intention  of  Congress  to  complete  this  improvement,  im- 
balance of  the  estimate,  112,120,  can  be  expended  profitably,  as  re^ar: 
the  efficient  prosecution  of  the  work,  during  the  fiscal  year  ending  Jav 
30,  1890,  and  would  be  applied  to  dredging  the  channel  to  the  dirct-: 
sions  required  by  the  project,  which  would  add  materially  to  exist:-. 
facilities. 

The  estimated  amount  required  for  the  completion  of  the  impn»^ 
ment  is  $12,120. 

This  work  is  in  the  collection  district  of  Perth  Amboy,  N.  J.,  which  is  the  near^ 
port  of  entry.  Nearest  light-house  Great  Beds  Light,  in  Raritan  Bay.  Nearest  t  r 
fort  at  Sandy  Hook,  N.  J. 

Amount  of  revenue  collected  at  the  port  of  Perth  Amboy  daring  the  fiscal  Tear  e=i- 
ing  Jnne  30,  1888,  $57,727.64. 

Original  estimate   $33,  12i'  ' 

Amount  appropriated   31,000.' 

Amount  expended   21,  (XX 

Money  statement 

'Amonnt  (estimated)  required  for  completion  of  existing  project  $12, 120  • 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1890    12,1*.  • 
*  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


COMMERCIAL  STATISTICS. 


The  following  statistics,  relative  to  commerce  of  Mattawan  Creek,  N.  J.,  durir." 
the  calendar  year  1**87,  were  compiled  in  this  office  by  Mr.  C.  S.  Keisey,  butt*™- 
mainly  from  statements  furnished  by  Mr.  J.  H.  Hornor,  of  Mattawan  : 


Common  brick   ■   

Farm  produco  and  garden  truck  (eatimated  from  Census  Report) 

Total  


Lumber  and  building  material 

Flour,  feed,  and  grain  

Fertilizers  

Coal. 


It*  M 


Total   lfl  * 

Total  commerce  
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F  10. 

IMPROVEMENT  OF  SHREWSBURY  RIVER,  NEW  JERSEY. 

The  project  for  this  improvement  was  adopted  in  1879,  aud  contem- 
>lates  the  formation  of  a  channel  C  feet  deep  at  mean  low  water,  and  from 
H)0  to  150  feet  in  width,  from  the  mouth  of  the  river  to  Red  Bank,  on 
he  North  Branch,  8  miles,  and  to  Branch  port,  on  the  South  Branch,  9 
miles. 

In  its  origiual  condition  the  river  was  much  obstructed  by  sand  bars 
3ii  which  the  best  depths  at  mean  low  water  were,  at  the  mouth,  3.9 
feet ;  below  Highland's  Bridge,  5.4  feet;  at  Lower  Rocky  Point,  3.0*  feet ; 
at  Barley  Poiut,  3.3  feet;  at  Chalmers,  5  feet;  at  Oceanic,  5.5  feet;  be- 
low Bellevue,  3.1  feet;  at  Seabright  Bridge,  4.2  feet;  at  Jumping  Point, 
2.0  leet ;  at  Sedge  Island,  2.8  feet.  A  survey  completed  iu  April,  1887, 
shows  the  depths  at  these  points  to  be  5.9  feet,  5.9  feet,  7.7  feet,  3.0  feet, 
7.8  feet,  7.2  feet,  4.5  feet,  7.2  feet,  5.9  feet,  4.4  feet,  respectively.  >To 
changes  are  known  to  have  taken  place  since. 

The  estimated  cost  of  the  existing  project  is  $254,562,  of  which 
$200,128.58  had  been  expended  Juue  30,  1888. 

A  project  recommending  the  construction  of  stone  dikes  C3,  C4,  aud  M 
was  approved  by  the  Chief  of  Engineers  July  13,  1887,  and  sealed  pro- 
posals were  invited  by  circular  letter,  and  opened  August  10,  1887  (ab- 
stract of  bids  herewith).    A  map  showing  the  proposed  work  will  be 
found  iu  the  Annual  Report  of  the  Chief  of  Engiueers  for  1887,  page  780. 
A  contract  was  made  August  20,  with  F.  P.  Ea  tmau,  the  lowest  bid- 
der, to  construct  the  dikes  at  98  cents  per  cubic  yard  of  stone;  measured 
on  scows  and  delivered  in  the  dikes ;  the  work  was  to  be  completed  by 
November  1,  1887.   The  facilities  of  the  contractor  for  doing  the  work 
proved  to  be  inadequate ;  the  contract  was  exteuded  to  December  1, 
and  again  to  May  15,  1888,  when  the  contractor  reported  his  inability 
to  complete  the  work,  having  delivered  1,843  cubic  yards  of  stoue  which 
had  been  placed  iu  dikes  C3  and  C4. 

This  delay  caused  considerable  loss  to  the  United  States,  increasing 
the  cost  of  inspection  while  work  was  in  progress,  and  causing  the 
loss  of  the  bunches  of  piles  driven  to  mark  the  line  of  the  dikes,  nearly 
ail  of  which  were  carried  away  by  the  ice  during  the  winter. 

On  May  17  the  work  was  again  advertised,  and  sealed  proposals  were 
opened  May  20  (abstract  herewith).  The  lowest  bidder  was  A.  J.Howell, 
with  whom  a  contract  was  make  June  7,  to  deliver  2,000  cubic  yards  of 
stoue  at  $1.45  per  cubic  yard.  The  contractor  began  the  delivery  of 
the  stoue  Juue  2,  and  has  carried  on  the  work  steadily  until  the  close 
of  the  fiscal  year,  when  all  the  stone,  2,011  cubic  yards,  had  been  re- 
ceived on  the  work,  and  all  had  been  placed  iu  the  dikes  with  the  ex- 
ception  of  one  load  of  333  cubic  yards. 

Dike  C4,  1,200  feet  long,  has  been  built  to  the  height  of  extreme  low 
water,  aud  4  feet  wide  on  top,  except  for  a  distance  of  30  feet  at  its  junc- 
tion with  C,  where  it  was  only  raised  to  2  feet  below  mean  low  water 
to  permit  the  passage  of  row-boats.  Dike  C3  has  been  built  to  the 
height  of  1  foot  above  mean  low  water,  and  from  4  to  6  feet  wide  on  top. 
This  completes  the  dike  for  the  present,  though  it  will  require  more 
stone  later,  when  the  current  in  the  river  has  scoured  aloug  its  face 
aud  caused  the  stone  to  settle. 

It  may  also  be  necessary  to  protect  the  top  of  the  dike  and  its  outer 
face  above  low  water  with  large  blocks  of  stone,  if  it  is  found  that  ice 
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injures  the  present  structure.  This  dike  is  1,304  feet  long,  and  has  eo*; 
$2,085.02,  as  follows: 


1,104  cubic  yards  of  stoue,  at  9$  cents   $1,061.?? 

891  cubic  yards  of  stoue,  at  $1.45   1,291  * 

Piles  marking  line  of  dike   14'. 

Inspection   16Tw  9 


Total   2,ti8T..t'. 


This  makes  the  cost  of  the  dike  $2.06  per  linear  foot,  or  $1.93,  dedot 
ing  the  cost  of  inspection  for  comparison  with  the  pile-dikes  Ci  and  C*, 
which  cost  $4.75  per  linear  foot.  It  is  believed  that  the  cost  of  man. 
tenance  will  in  the  long  run  also  be  much  less  for  the  stone-dikes  th&£ 
for  the  pile-dikes.  Nearly  alt  of  the  latter  on  the  river  are  now  in  uefd 
of  repair ;  the  crib  at  the  end  of  Ci  has  been  injured  by  the  ice,  aod 
dikes  B  and  C2  require  refilling  with  stone,  the  current  having  scoured 
away  the  bottom  outside  of  them,  allowing  the  sand  under  the  stone  u 
run  out,  so  that  the  latter  has  settled  several  feet. 

A  complete  series  of  tidal  observations  was  made  during  the  year.  > 
stations  being  occupied  with  self-registering  gauges.  1  he  records  an- 
nearly  all  reduced,  and  most  of  the  stations  have  been  conuected  witi 
lines  of  levels. 

The  expenditures  during  the  fiscal  year  amount  to  $3,195.08,  a* 
follows: 


Drivinp  guide-piles   $-4"l 

Constructing  stone-dikes  (contract  of  August  20, 1887)   1,  623.  ;u 

Inspection  of  above   223- 6 

Draughting  (old  records  and  new  work)   103.7' 

Tidal  observations   451.  <U 

Administration   3-^9.  i'< 


Total   3,195..e 


Whatever  appropriation  may  be  made  by  the  next  Congress  will  be 
expeuded  in  completing  the  dikes  and  dredging  the  shoals.  The  most 
economical  results  iu  the  prosecution  of  the  work  can  be  obtained  if  thi 
full  amount  required  to  complete  the  project  be  appropriated  at  once. 

The  Shrewsbury  Kiver  is  susceptible  of  being  made  a  valuable  navi 
gable  river  at  moderate  expense.  Its  commerce  is  very  considerable, 
its  shores  are  thickly  settled  throughout  its  length,  the  country  is  very 
rich,  and  during  the  season  of  navigation  the  population  served  is  very 
large.  Six  steam-boats  make  regular  daily  trips  to  and  from  New  York, 
carrying  large  quantities  of  freight  of  all  descriptions,  and  doing  a  large 
passenger  traffic.  Every  improvement  made  by  the  Government  has 
been  promptly  put  to  use,  aud  on  two  occasions,  when  no  appropriations 
were  made  for  the  river  by  the  General  Government,  improvements  have 
been  made  in  the  stream  by  private  citizens  at  considerable  expense. 

In  addition  to  the  steamers  mentioned  a  large  number  of  small  sail 
ing  vessels  are  engaged  in  the  shipment  of  coal,  lumber,  sand,  fish,  and 
oysters.  The  tender  of  the  draw-bridge  at  Highlands  states  that  he  is 
obliged  to  open  the  draw  for  the  passage  of  vessels  upwards  of  one 
hundred  and  twenty-five  times  daily,  during  the  season. 

This  river  is  in  the  collection  district  of  Perth  Araboy,  which  is  the  nearest  port  of 
entry;  nearest  light-house,  Navcsiuk  Light,  and  the  nearest  fort  is  the  fort  at  Sandr 
Hook. 

Amount  of  revenue  collected  during  the  fiscal  year  ending  Jane  30, 1888,  $57,727.64. 


Original  estimate  (revised  1887).   $254,5<>j.  - 

Amount  appropriated   204,500.* 

Amount  expended  (inclnding  outstanding  liabilities  and  amount  covered 

by  existing  contracts,  July  1,  1K*8)   203, 145. 
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Money  statement 

uly  1,  1887  amount  available   $7,456.  f>0 

uly  1,  1888,  amount  expeuded  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1, 1887   $3, 085. 08 

uly  1,  18e<8,  outstanding  liabilities   101,35 

nly  1,  1888,  amount  covered  by  existing  contracts   2,915.95 

  6, 102. 38 

nly  1,  1888,  balance  available   1,354.12 

imonnt  appropriated  by  act  of  August  1 1 , 1883   10, 000.  W 

Amount  available  for  fiscal  year  ending  June  30,  1889   11, 354. 12 


Amount  (estimated)  Teqnired  for  completion  of  existing  project   40, 002. 00 

Amonnt  that  can  be  profitably  expended  intiscal  yearending  Jnne30, 1890  40,002. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  I860  and  1867. 


Abstract  of  proposals  for  constructing  stone-dikes  in  the  Shreivshury  Hirer,  X.  J.,  opened  • 
at  the  U.  S.  Engineer  Office,  Army  Building,  Xac  York  City,  N.  Y.t  at  12  o'clock)  m.  on 
A  ugust  10,  1887,  under  circular-letter  of  July  26,  1887. 


No. 


Name  and  address  of  bidder. 


1  F.  P.  Eastman,  foot  of  East  39th  street.  New  York  City. 

2  John  A.  Bouker,  110  Wall  street.  New  York  City  


Price  per 
cabio  yard 
of  stone 
delivered 
in  place. 


$0.08 

1.35 


A  contract  was  made  August  20,  1887,  with  F.  P.  Eastman,  the  lowest  bidder,  for 
fnrnishing  5,000  cubic  yards,  more  or  less,  of  stone,  and  constructing  about  3,700  feet 
of  stone-dike. 

Abstract  of  proposals  for  constructing  stene-dikes  in  the  Shrewsbury  River,  N.  J.,  openedat 
the  U.  S.  Engineer  Office,  Army  Building,  New  York  City,  N.  Y.,  at  12  o'clock  noon,  on 
May  26,  1688,  under  circular  of  May  17,  1^. 


No. 


Name  and  address  of  bidder. 


John  A.  Bouker,  110  Wall  street,  New  York  City  

Alex.  J.  Howell,  336  Weat  Nineteenth  street.  New  York  City 


Price  per 
cnbic  yard 
of  atone 
delivered 
in  place. 


$1.50 
1.45 


A  contract  was  made  June  7,  1888,  with  Alex.  J.  Howell,  the  lowest  bidder,  for 
furnishing  2,000  cubic  yards,  more  or  less,  of  stone,  and  constructing  about  2,500  feet 
of  stone-dike. 


F  ii. 

IMPROVEMENT  OF  MANASQUAN  RIVER,  NEW  JERSEY. 

In  its  original  condition  this  stream  had  a  depth  of  from  G  to  4  feet 
at  mean  low  water  for  several  miles  above  its  mouth,  and  was  obstructed 
at  its  outlet  into  the  ocean  by  a  sand-spit,  which  had  deflected  the 
stream  into  a  channel  parallel  with  the  beach,  communicating  with  the 
ocean  across  sbiftiug  sand  bars,  on  which  the  best  depth  did  not  ex- 
ceed 1£  feet  at  mean  low  water ;  mean  rauge  of  tide  2.4  feet.    In  severe 
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storms  this  channel  was  sometimes  entirely  closed  by  the  sand,  remain 
ing  so  until  the  fresh  water  in  the  river  had  accumulated  sufficiently U' 
force  a  new  outlet.    Under  these  conditions  the  river  could  not  beuacc 
by  commerce. 

The  project  for  its  improvement  was  adopted  in  1879,  and  contest 
plated  dredging  the  lower  river,  and  obtaining  by  means  of  jetties  « 
permanent  outlet  nearly  at  right  angles  to  the  beach,  with  a  depth  of  i 
feet  at  mean  low  water,  at  an  estimated  cost  of  $52,120. 

The  amount  expended  under  this  project  to  June  30, 1887,  was  $39,00»> 
with  which  two  jetties  had  beeu  constructed,  but  neither  to  its  fa! 
leugth,  appropriations  having  ceased  iu  1882.  No  permanent  improve 
meut  had  been  effected. 

There  were  no  expenditures  on  account  of  this  work  during  the  year 
ending  June  30,  1888,  there  being  no  funds  available. 

Manasquan  Inlet  was  examined  in  August,  1887.  High-water  mar* 
north  of  the  inlet  had  not  changed  in  position,  remaining:  a  few  feet  in- 
side of  the  outer  end  of  the  jetty,  but  south  of  the  inlet  the  beach  ha 
made  out  several  hundred  feet,  and  a  sand-spit,  similar  to  the  one  thai 
existed  in  1879,  masked  the  channel  between  the  jetties,  much  as  thar 
of  1879  then  masked  the  gorge  of  the  natural  inlet.  A  heavy  storm  ha-, 
lately  occurred,  like  those  which  formerly  closed  the  inlet  periodical* 
at  long  intervals,  producing  the  same  result  as  formerly.  When  tLr 
waters  of  the  river  broke  through  the  beach  again  they  scoured  a  chat 
nel  behind  the  south  jetty,  leaving  it  without  connection  with  the  short: 
a  result  which  had  been  imminent  for  some  years.  The  inner  end 
this  jetty  was  in  the  deepest  water  of  the  inlet,  and  it  bad  begun  to  p> 
to  pieces.  If  it  were  intended  to  carry  out  the  original  project,  or  aoj 
other  project  for  improving  the  mouth  of  the  Manasquan,  it  would  I* 
advisable  to  spend  at  once  about  $.',000  to  put  this  dike  in  such  cou«l 
tiou  as  to  prevent  its  entire  destruction  ;  but  as  there  is  no  com  merer 
on  the  river  now,  and  no  population  or  interests  sufficient  to  support  j 
trade  at  all  commensurate  with  the  cost  of  making  the  river  available 
it  does  not  seem  likely  that  it  is  the  intention  of  Congress  to  complete 
this  work,  particularly  as  no  appropriation  has  been  made  for  it  in  sev- 
eral years.  As  the  south  jetty  serves  no  useful  purpose  in  its  present 
condition,  there  would  seem  to  be  no  reason  for  going  to  any  expense  t<> 
delay  its  destruction. 

If  it  is  the  intention  of  Congress  to  complete  this  improvement,  tbe 
balance  of  the  estimate,  $33,000,  could  be  expended  protitabiy.  as  re- 
gards the  efficient  prosecution  of  the  work,  during  the  fiscal  year  eml 
iug  Juue  30,  1890. 

The  estimated  amount  required  for  the  completion  of  the  improve- 
ment is  $33,000. 

This  work  is  in  tho  collection  district  of  Perth  Aniboy,  N.  J.,  which  is  the  neare*? 
port  of  entry.  NeareHt  light-house,  Great  Beds  Light  iu  Raritan  Bay.  Nearest  fort, 
tort  at  Sandy  Hook,  N.  J. 

Amount  of  revenue  collected  at  the  port  of  Perth  Amboy  during  the  tiscal  year  enu- 
jug  June  :«),  1883,  $57, 727. 04. 

Original  estimate  (1879)   £.V>,  KV.'V 

Revised  estimate  (lc8*2)   7J.  00<». i>-> 

Amount  appropriated   39, OOO.'Si 

Amount  expended   39,  ooo.  <i, 

Money  statement. 

Amount  (estimated)  required  for  completion  of  existing  project   $33,  000. 

Amount  that  can  be  protitabiy  expeuded  iu  tiscal  year  ending  june30, 1890    33,  000.  W 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  180(3  and  1807. 
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MPROVEMENT  OF  DELAWARE  AND  SCHUYLKILL  RIVERS,  AND  OF 
RIVERS  IN  NEW  JERSEY— HARBOR  IMPROVEMENTS  IN  DELAWARE 
RIVER  AND  BAY— CONSTRUCTION  OF  PIER  AT  LEWES-DELAWARE 
BREAKWATER. 


REPORT  OF  LIEUTENANT-COLONEL  HENRY  M.  ROBERT,  CORPS  OF 
ENGINEERS,  OFFICER  IN  CHARGE.  FOR  THE  FISCAL  YEAR  ENDING 
JUNE  30,  1888,  WITH  OTHER  DOCUMENTS  RELATING  TO  THE  WORKS. 

m 

IMPROVEMENTS. 


1.  Delaware  River,   Pennsylvania  and 

Jersey. 

2.  Frankford  Creek,  Pennsylvania. 

3.  Schuylkill  River.  Pennsylvania. 

4.  Ice-barbor  at  Marcus  Hook,  Pennsyl- 

vania. 

5.  Ice-barbor  at  the  bead  of  Delaware 

Bay,  Delaware. 

6.  Construction  of  iron  pier,  in  Delaware 

Bay,  near  Lewes,  Delaware. 

7.  Harbor  at  Delaware  Breakwater,  Dela- 

ware. 

8.  Rancocas  River,  New  Jersey. 

9.  Woodbury  Creek,  New  Jersey. 


10.  Mantua  Creek,  New  Jersey. 

11.  Raccoon  River.  New  Jersey. 

12.  Salem  River,  New  Jersey.* 

13.  Cohansey  Creek,  New  Jersey. 

14.  Removal  of  wrecks  from  Delaware 

Bay  and  River. 

15.  Removiug  sunken  vessels  or  craft  ob- 

structing or  endangering  naviga- 
tion. 

16.  Survey  of  harbor  at  Atlantic  City, 

New  Jersey. 

17.  United  States  Commission  advisory  to 

the  Board  of  Harbor  Commissioners 
of  Philadelphia,  Pennsylvania. 


EXAMINATIONS  AND  SURVEY. 
18.  Thoroughfare  from  Cape  May  to  the  Great  Bay  north  of  Atlantic  City,  New  Jersey. 


United  States  Engineer  Office, 

Philadelphia,  Pa.,  July  6,  1888. 

Sir  :  I  bave  the  honor  to  transmit  herewith  annual  reports  for  tbe 
fiscal  year  ending  June  30,  1888,  of  the  river  aud  harbor  works  under 
iny  charge. 

Very  respectfully,  your  obedient  servant, 

Henry  M.  Robert, 
Lieut  Col.  of  Engineers. 

The  Chief  of  Engineers,  U.  S.  A. 


G  i. 

IMPROVEMENT  OF  DELAWARE  RIVER,  PENNSYLVANIA  AND  NEW  JERSEY. 

The  river  and  harbor  act  approved  August  5,  1886,  contained  an  ap- 
propriation of  $210,000  for  improving  Delaware  River,  Pennsylvania 
and  New  Jersey,  of  which  $30,000  was  to  be  applied  to  improving  tbe 
channel  between  Camden,  N.  J.,  and  Philadelphia,  Pa.,  and  $7,500,  or 
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so  much  thereof  as  may  be  needed,  was  to  be  expended  on  said  rirc 
and  its  tidal  tributaries  above  Bridesburgh. 

The  expenditure  of  this  appropriation  aud  that  of  July  5,  18S4, 
been  in  accordance  with  approved  projects  based  upon  the  reconja*. 
datiousof  the  Board  of  Engineers  of  1884  for  u  the  permanent  imprvo 
ment  of  Delaware  River  and  Bay." 

During  the  past  fiscal  year  the  following  operations  have  been  - 
progress :  • 

(1)  Examinations  at  points  between  the  upper  end  of  Petty's  Isla: 
and  Delaware  Bay,  to  determine  the  duration,  direction,  and  velocity  k 
the  flood  and  ebb  tides,  and  the  ruuning  of  a  line  of  levels  between  Tn-& 
ton,  N.  J.,  and  Cape  Ilenlope,  Delaware. 

(2)  Examinations  at  Five  Mile  Bar. 

(3)  Construction  of  a  brush  and  stone  dike  near  Miffliu  Bar,  betwee: 
Dog  and  Maiden  islands. 

(4)  Construction  of  a  brush  and  stone  dike  below  Reedy  Island. 

(5)  Improvement  of  channel  across  Smith's  Island  Bar,  between  Cae 
den  and  Philadelphia. 

1.  TIDAL  OBSERVATIONS  AND  LEVELS  BELOW  BRIDESBURGH. 

The  Board  of  Engineers  of  1884  recommended  that  examinations  he 
made  at  special  points  requiring  improvement  between  Philadelplu 
and  the  bay  to  determine  by  means  of  borings  and  probings  the  chantf 
ter  of  the  bottom  of  the  river  both  in  the  channels  to  be  improved  ar  i 
over  the  sites  of  proposed  dikes;  also  that  tidal  observations  be  mai 
to  determine  the  duration,  direction,  and  velocity  of  tidal  currents ;  aci 
that  a  line  of  levels  be  run  between  Cape  Henlopen  and  Trenton. 

A  large  part  of  this  work  had  been  accomplished  at  the  close  of  th* 
previous  fiscal  year.  Duriug  the  past  fiscal  year  the  field  work  of  tbr 
tidal  observations  was  completed,  and  the  necessary  work  done  to  c*»T 
uect  the  lines  of  levels  previously  run.  The  study  and  discussion  of  thr 
results  obtained  from  the  tidal  observations  and  the  levels  are  still  t 
progress. 

2.  EXAMINATIONS  AT  FIVE  MILE  BAR. 

A  dike  had  been  built  for  a  distance  of  3,000  feet,  and  to  the  heiglr 
of  mean  low  water,  from  Fisher's  Point  towards  Petty's  Island  at  tht 
close  of  the  fiscal  year  of  1886.  The  object  of  this  dike  was  the  im 
provement  of  the  channel  across  Five  Mile  Bar,  which  obstructs  tbr 
main  channel  just  above  Petty's  Island.  During  the  two  past  fisei' 
years,  since  operations  ceased  upon  the  dike,  frequent  examination 
and  local  surveys  have  been  made  of  Five  Mile  Bar  to  determine  thr 
extent  of  the  dike's  actiou  toward  the  improvement  of  the  bar.  From 
these  comparative  examinations  the  followiug  conclusions  are  reached 
(1)  The  effect  of  the  dike  has  been  to  lower  the  crest  of  the  bar  about 
4  feet  throughout  a  distance  of  about  2,000  feet.  (2)  The '  maximoa 
effect  of  the  dike  was  reached  in  1880,  shortly  after  its  completion  u> 
its  present  exteusion.  (3)  The  forces  operating  on  the  bar  tending  to 
reduce  its  height  along  the  crest  reached  a  condition  of  equilibrium  ar 
least  a  year  ago,  since  which  time  no  appreciable  change  of  depth  b* 
taken  place  on  the  bar  crest. 

The  best  channel  across  the  bar  now  carries,  as  it  did  last  year, 
to  7  feet  at  mean  low  water.   The  distance  from  the  head  of  the  ilil^ 
to  the  upper  end  of  Petty's  Island  is  (J,500  feet,  of  which  distance  3,UW 
feet  are  covered  by  the  dike,  whose  crest  was  originally  at  the  level  <>i 
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ow  water,  but  is  uow  about  2  feet  lower.  From  the  action  already  ob- 
ained  it  seems  highly  probable  that  to  simply  extend  the  work  as  a 
ow-water  dike  would  result  in  increasing  the  length  of  depression  of 
he  bar  crest  without  materially  increasiug  the  depth  over  the  bar  be- 
rond  about  6  feet  at  mean  low  water.  The  general  direction  of  the  bar 
s  nearly  parallel  with  the  dike;  therefore  the  actiou  of  the  latter  is  dif- 
fused over  nearly  the  whole  length  of  the  bar,  instead  of  being  concen- 
trated upon  a  particular  point. 

The  results  already  obtained  do  not  warrant  the  conclusion  that  a 
sufficiently  deep  channel  can  be  obtained  by  the  dike  if  left  at  its  pres- 
ent height,  even  though  it  be  considerably  extended,  which  will  con 
uect  the  deep  water  at  Fisher's  Point  with  the  deep-water  chauuel  on 
the  lower  side  of  the  bar.  The  deep  water  on  the  upper  side  of  the  bar 
is  evidently  the  result  of  ebb  tide  actiou,  while  the  deep  water  on  the 
lower  side  of  the  bar  is  due  to  flood  tide  action.  The  axes  of  these 
channels  are  nearly  parallel  but  about  1,400  feet  apart,  and  between 
them  lies  the  bar.  It  can  not  be  expected  that  a  limited  extension  of 
the  dike  will  materially  modify  the  character  and  tendency  of  its  pres- 
ent action. 

The  diverting  tendency  which  the  dike  has  already  exerted  upon  the 
flood  tide  suggests  the  possibility  of  valuable  results  to  be  obtained 
close  to  the  Pennsylvania  shore  by  a  still  greater  diversion  of  the  flood 
tide  into  the  Pennsylvania  channel  past  Petty's  Island,  and  consequent- 
ly across  the  bar.  This  would  be  obtained  by  the  ultimate  exteusion 
<  f  the  dike,  both  as  to  length  and  height.  The  passage  of  the  result- 
ing increased  tidal  volume  through  the  Pennsylvania  channel  past  Pet- 
ty's  Island  would  be  greatly  facilitated  and  its  efficiency  greatly  in- 
creased by  widening  the  river  opposite  the  lower  half  of  the  island,  as 
already  recommended  in  the  report  of  the  Board  of  Engineers  of  18S8, 
upon  the  removal  of  the  island  and  shoals  between  Philadelphia  and 
Camden. 

During  the  season  of  1887,  Prof.  Lewis  M.  Haupt  made  a  trial  on 
Five  Mile  Bar  ot  the  value  of  his  system  of  curreut  deflectors  to  pro- 
duce a  deepened  channel  across  the  bar.  The  experiment  was  under- 
taken with  the  distinct  understanding  that  the  department  had  no 
power  to  grant  or  withhold  the  privilege  which  he  had  asked  for  as  long 
as  the  river  channels  were  not  injured,  and  the  Government  was 
involved  in  no  expense  in  connection  with  the  experiment;  that  the  ex- 
periment was  to  be  made  entirely  at  the  risk  and  responsibility  of  the 
inventor. 

The  current  reflectors  consisted  of  a  series  of  swinging  wooden  pan- 
els, hinged  at  their  tops  between  pairs  of  piles  placed  about  20  feet 
apart;  the  tops  of  the  panels  were  placed  slightly  above  the  plane  of 
mean  low  water  and  their  lower  edges  when  hanging  vertically  quite 
near  the  surface  of  the  bar.  The  panels  were  arranged  on  two  lines 
with  lengths  respectively  of  100  and  140  feet,  with  a  clear  opening  be- 
tween the  two  lines  of  135  feet.   In  the  words  of  Professor  Haupt: 

The  method  einbodieH  the  principle  of  the  utilization  of  the'  surface  currents,  either 
by  a  vertical  deflection  or  by  reaction,  in  combination  with  a  lateral  compression 
and  concentration  of  a  portion  of  the  ebb  and  dispersion  of  the  flood,  thus  producing 
a  greater  difference  in  the  amount  of  the  flood  and  ebb  movements  of  the  particles 
than  exists  in  a  natural  or  unimproved  condition. 

The  deflectors  were  placed  on  the  bar  near  its  midlength  and  in  water 
from  6  to  9  feet  deep  at  mean  low  water.  They  remained  in  place  from 
July  to  November,  1S87,  and  just  before  their  removal  a  detailed  sur- 
vey was  made  of  the  bur  and  a  special  survey  of  the  locality  occupied 
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by  the  deflectors.  Tbis  survey  showed  that  their  action  had  beeu  er.+ 
fined  to  the  formation  of  a  trench  from  4  to  10  feet  deep  along-  the  la* 
of  the  deflectors,  and  the  deposition  of  the  excavated  material  in  a  ri'lj 
parallel  with  and  just  below  the  Hues  of  the  trenches.  The  formati  • 
of  the  treuches  aud  their  parallel  ridges  was  caused  by  the  incre««* 
scour  of  the  tidal  currents  in  passing  under  the  lower  edges  of  the  pant  a 
The  deflectors  did  not  seem  to  have  the  effect  of  training  the  currvt.3 
upon  the  bar  between  the  euds  of  the  deflectors  with  any  valuable  re- 
sults, and  no  perceptible  deepening  of  the  bar  oecurred  over  the  ara 
which  it  was  proposed  to  improve  by  the  use  of  the  deflectors. 

In  connection  with  the  improvement  of  this  part  of  the  river  ac- 
tion should  be  drawn  to  the  value  of  the  improvement  of  the  main  >k ; 
channel  west  of  Petty 'a  Island,  which  has  been  in  progress  under  Iti 
appropriations,  as  fully  attested  by  the  commercial  dev«  lopment  whiei 
has  followed  close  upon  the  work  already  done.  Tlie  increasing  deu 
optnent  of  Port  Richmond  and  the  terminal  railroad  facilities  tbere^ 
strongly  urge  the  importance  of  a  further  extension  of  the  deep  wa:cr 
channel  beyond  its  present  upper  limits. 

3.  DIKE  BETWEEN  HOG  AND  MAIDEN  ISLANDS  (MIFFLIN  BAR). 

The  work  in  progress  at  this  locality  is  the  construction  of  a  random 
stone  dike  about  7,-00  feet  in  length,  extending  between  Hog  anc 
Maiden  islands.  The  object  of  this  dike  is  the  improvement  of  the  chat 
nel  over  Mifflin  Bar. 

During  the  past  fiscal  year  23,107.42  cubic  yards  of  stoue  have  ber: 
plaeed  in  the  dike  under  two  contracts  with  Joseph  II.  Ward.  Tbe 
first  contract,  dated  October  5, 1886,  was  completed  September  30, 
by  the  aggregate  delivery  of  40,016.42  cubic  yards  of  stoue.  The  sec- 
ond contract,  dated  May  3,  1888,  for  the  delivery  of  12,000  cubic  yan*> 
of  stone,  is  now  in  progress,  and  has  resulted  in  the  delivery,  ap  to  tU 
close  of  the  fiscal  year,  of  6,869  cubic  yards  of  stone. 

In  its  present  condition  the  dike  is  7,200  feet  in  length,  of  which 
feet  has  been  brought  to  the  surface  of  mean  low  water  and  1,900  fee: 
to  a  height  4  feet  below  that  plane.  With  the  completion  of  the  work 
to  be  done  under  the  existing  contract  the  top  of  the  dike  will  have 
been  brought  to  the  plane  of  low  water,  except  for  a  length  of  400  fee:, 
where  an  opening  carrying  12  feet  at  mean  low  water  has  been  left 
across  the  dike  into  the  basin  behind  it.  This  basin  is  used  as  a  dunij> 
ing  ground  for  material  dredged  from  the  river  in  the  vicinity  of  Phila- 
delphia. 

Frequent  examinations  have  been  made  of  Mifflin  Bar  and  the  river 
in  the  vicinity,  to  determine  the  action  of  the  dike  as  already  bui/t. 
During  the  past  fiscal  year  the  dike  has  been  raised  for  about  9,306 
feet,  or  three-fourths  of  its  length,  from  4  feet  below  to  the  plane  ot 
mean  low  water.  A  comparison  of  the  present  depths  of  water  om 
the  bar  with  those  of  a  year  ago  does  not  show  any  material  change. 
The  traces  of  the  channel  dredged  in  1885  have  not  been  obliterated, 
the  distance  between  the  24  foot  curves  above  and  below  the  bar  i> 
about  1,500  feet,  while  the  least  depth  between  these  limits  and  withio 
a  channel  250  feet  wide  is  from  22 J  to  23  feet  at  mean  low  water.  >'o 
marked  changes  have  taken  place  in  the  vicinity  of  the  dike  at  points 
where  uudue  scour  had  been  apprehended.  To  produce  the  desired 
effect  upon  the  bar,  which  is  to  maintain  a  26-foot  channel  600  feet  wide, 
it  seems  probable  that  the  dike  will  ultimately  have  to  be  raised  to  the 
plane  of  high  water. 
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Tin*  cost  of  the  dike,  as  estimated  by  the  Board  of  Engineers  of  1884, 
ra«  $150,000.  The  amount  already  expended  in  the  construction  of 
he  dike,  together  with  the  amount  covered  by  the  existing  contractus 
bout  $112,000. 

4.  DIKE  BELOW  REEDY  ISLAND. 

The  ultimate  object  of  the  work  in  progress  at  this  locality  is  the  im- 
>roveiuent  of  the  main  ship-channel  just  below  Reedy  Island,  where  it 
s  obstructed  by  Dan  Baker  Shoal,  which  carries  a  depth  of  only  20 
eet  at  mean  low  water.  The  improvement  in  this  locality,  as  proposed 
>y  the  Board  of  Engineers  of  1884,  is  to  be  accomplished  by  a  dike 
learly  5  miles  in  length,  extending  from  the  lower  end  of  Reedy  Island 
o  a  point  on  the  right  bank  of  the  river  below  the  mouth  of  Blackbird 
13  reek.  < 

Daring  the  past  fiscal  year  2,200  cubic  yards  of  brush-mattress  and 
18,299  cubic  yards  of  stone  have  been  placed  in  the  work,  resulting  in 
tbe  construction  to  the  plane  of  nrean  low  water  of  2,000  linear  feet  of  dike 
extending  southward  from  the  lower  end  of  Reedy  Island,  and  the  placing 
of  the  brush-mattress  foundation  for  an  additional  distance  of  350  feet  in 
extension  of  the  2,000  feet  named.  This  work  has  beeu  accomplished 
under  two  contracts,  as  follows :  Under  a  contract,  dated  April  10. 1887, 
with  Milo  W.  Locke  for  the  construction  of  the  2,000  linear  feet  of  dike 
extendiug  south  from  Keedy  Island,  14,980  cubic  yards  of  stoue  and 
2,013  cubic  yards  of  brush-mattress  foundation  were  placed  in  the  work, 
completing  the  contract  on  April  30.  1888.  Under  a  contract,  dated 
May  3,  1888,  with  the  Braudywiue  Granite  Company. for  the  construc- 
tion of  about  2,000  linear  feet  of  dike,  in  extension  of  the  work  done 
uuder  the  previous  contract,  187  cubic  yards  of  brush-mattress  founda- 
tion and  3,319  cubic  yards  of  stone  have  been  placed  during  the  fiscal 
year.  The  dike  so  far  built,  and  that  contemplated  under  the  existing 
contract,  consists  of  a  brush  mattress  foundation  about  1  foot  in  thick- 
ness, with  a  width  equal  to  the  width  of  the  base  of  the  dike,  upon  which 
random  stone  are  deposited  until  the  top  of  the  dike  is  brought  to  the 
surface  of  mean  low  water. 

The  preliminary  borings  which  were  made  along  the  line  of  the  pro- 
posed dike  indicated  that  the  bottom  of  the  river  consists  of  quite  soft 
clay  to  a  depth  of  over  00  feet.  On  account  of  the  yielding  qualities  of 
tbe  foundation,  au  uncertainty  existed  as  to  the  sustaining  power  of 
this  soft  bottom  under  the  weights  which  would  be  imposed  upon  it, 
and  an  apprehension  was  felt  that  undue  scour  might  occur  along  the 
toe  of  the  dike.  To  guard  against  undue  settlement  a  continuous  mat- 
tress was  made  to  cover  the  entire  width  of  the  base  of  the  dike  in  sec- 
tions 50  feet  long ;  aud  to  provide  against  scour  and  the  consequent 
undermining  of  the  foundation,  the  main  mattress  was  provided  with 
wings  or  curtains,  hinged  to  it  aud  projecting  from  10  to  12  feet  outside 
of  the  toe  of  the  dike  on  each  side.  These  curtain  mattresses  wereloaded 
with  only  stone  enough  to  cause  them  to  sink  with  the  main  mattress 
and  to  follow  with  their  outer  edge  any  depression  which  might  be  pro- 
duced by  scour.  The  action  of  both  the  main  and  curtain  mattresses 
was  highly  satisfactory  in  accomplishing  the  desired  objects,  and  the 
same  method  will  be  continued  during  the  work  of  this  season.  The 
limited  extension  of  2,000  linear  feet  of  dike  already  made  is  too  slight 
to  yet  produce  auy  valuable  effect  on  the  shoal  which  it  is  proposed  to 
ultimately  improve  through  the  agency  of  the  dike. 

The  dike  above  referred  to  corameuces  at  the  lower  end  of  Reedy 
Island  and  extends  therefrom  southward.   The  island  extends  from  the 
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north  end  of  the  dike  about  1J  miles  up  the  river  on  the  line  of  theei 
tension  of  the  dike,  and  consequently  the  preservation  of  the  islaud  form* 
an  essential  part  of  the  plan  for  the  improvement  of  Dan  Baker  Shoal. 
An  examination  of  the  island  made  last  fall  indicated  that  a  rapid  and 
dangerous  erosion  of  its  shore-lines  was  in  progress  near  its  loinfer  eim. 
or  just  above  the  upper  end  of  the  dike,  which  threatened  a  breach 
across  this  part  of  the  island.  To  avert  such  a  contingency,  and  to  hoi  i 
intact,  the  remaining  narrow  strip  of  islaud  at  this  point,  an  iuexpeusm 
arrangement  ot  brush  was  applied  as  a  temporary  shore  protection  H 
the  weakeued  point. 

To  obtain  the  definite  information  necessary  for  a  comparison  between 
the  past  and  present  condition  of  the  island  a  survey  was  made  in  Pe 
cember,  1887,  which  carefully  located  the  existing  high  and  low  water 
shore-lines  of  the  island.  A  comparison  between  this  survey  and  thos*- 
of  earlier  date  indicates  that  a  serious  erosiou  has  occurred  along  boti 
the  east  and  west  shore  lines  of  the  lower  one-third  of  the  islaud,  re 
sultiug  in  a  loss  iu  width  of  about  200  feet  from  the  former  and  125  fe**T 
from  the  latter  side  of  the  island,  and  reducing  the  width  of  the  fa>i 
laud  from  over  325  feet  to  that  of  15  feet  near  the  lower  end  of  the 
island. 

The  urgeut  necessity  for  preventing  further  erosion  and  giving  a*^ 
sured  peruiauency  to  the  shore-lines  of  the  lower  part  of  the  island 
so  apparent  that  a  project  will  be  submit  ted  for  the  protection  of  thi* 
part  of  the  island  as  soon  as  another  appropriation  shall  render  fund* 
available  therefor. 

5.  CHANNEL  ACROSS  SMITH'S  ISLAND  BAR. 

The  formation  of  this  channel  was  undertaken  during  the  previoc* 
fiscal  year,  in  compliance  with  the  river  and  harbor  act  of  August  5, 188»i. 
which  provided  that,  from  the  appropriation  of  $210,000  for  improving 
Delaware  River  from  Trenton,  J.,  to  its  mouth,  $30,000  was  to  he 
applied  "  to  improving  the  channel  between  Camden,  J.,  and  Phila- 
delphia, Pa." 

The  necessity  for  an  improved  channel  between  Camden  and  Phila- 
delphia, and  the  general  plan  suggested  for  obtaining  such  a  channel, 
is  stated  in  the  Report  of  the  Chief  of  Engineers  for  1880,  pages  800  and 
826.  The  details  of  the  plan  as  carried  into  effect  are  fully  stated  in  the 
Report  of  the  Chief  of  Engineers  for  1887,  pages  790-794.* 

During  the  past  fiscal  year,  under  an  agreement  with  the  American 
Dredging  Company,  20,000  cubic  yards  of  material  were  removed,  at  the 
rate  of  12  ceuts  per  yard,  from  the  eastern  half  of  the  channel  iu  the 
formation  of  a  cut  120  feet  wide  and  from  10  to  12  feet  deep  at  meau 
low  water.  This  work  was  done  iu  the  mouth  of  August,  1887,  and  dur- 
ing the  balance  of  the  season  this  deepened  channel  was  inaintaineii 
without  shoaling.  An  examination  just  completed  shows  that  a  cbaD 
nel  of  the  following  dimensions  now*  exists:  Six  feet  deep  at  mean  low 
water,  with  a  minimum  width  of  120  feet;  8  feet  deep,  with  a  width  ot 
70  feet;  and  10  feet  deep,  with  a  width  of  50  feet.  The  channel  as  it 
exists  is  maintained  by  the  ebb  tide,  and  lies  with  its  axis  about  par 
aliel  to  and  100  feet  north  of  the  lower  line  of  revetment. 

As  stated  in  previous  reports  on  this  work,  it  is  considered  that 
annual  dredging  may  have  to  be  resorted  to  in  order  to  maintain  the 
channel  at  a  depth  of  10  feet  at  mean  low  water. 

The  object  of  the  revetment  is  to  diminish  the  annual  cost  of  main 
tainiug  this  channel.    Its  gross  cost,  including  superintendence  and 
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office  expenses,  was  iu  round  numbers  $17,000  and  it  is  believed  that 
it  will  prove  of  that  amount  of  service  to  commerce. 

In  connection  with  the  improvement  of  the  chaunel  across  Smith's 
Inland  Bar,  attention  is  called  to  the  subject  of  the  removal  of  the  islands 
aud  adjacent  shoals  lying  between  Philadelphia  and  Camden  as  set 
forth  in  the  report  on  "  the  Delaware  River  between  Philadelphia,  Pa., 
:  1 1  id  Camden,  N.  J. 

Should  the  improvement  of  this  part  of  the  river  be  specially  under- 
taken by  the  acts  of  Congress,  no  further  appropriation  would  be 
required  for  the  improvement  of  the  channel  across  Smith's  Island  Bar. 

In  the  best  interests  of  the  work  and  of  commerce  it  is  recommended 
that  all  funds  for  the  improvement  of  the  main  channel  of  the  Delaware 
Ifciver  should  be  hereafter  appropriated  under  the  general  title  of  "  Im- 
provement of  Delaware  River,  Pennsylvania  and  New  Jersey."  The 
improvement  recommended  by  the  Board  of  1884  is  the  formation  of  a 
channel  from  a  point  in  the  river  near  the  upper  part  of  Philadelphia  to 
deep  water  in  the  Delaware  Bay,  with  a  least  width  of  GOO  feet,  and 
having  a  depth  of  26  feet  at  mean  low  water.  This  is  to  be  accom- 
plished, except  at  Schooner  Ledge,  where  solid  rock  is  to  be  removed, 
by  means  of  regulating  and  contracting  works,  aided  where  necessary 
by  dredgiug.  The  estimated  cost  of  the  work  recommended  is  about 
$2,425,000.  This  estimate  is  exclusive  of  the  cost  of  any  improvement 
of  that  part  of  the  river  between  Bridesburg  and  Trenton,  for  which  a 
project  and  estimate  are  yet  to  be  submitted.  It  is  also  exclusive  of 
any  expenditures  for  the  formation  of  an  improved  cross-river  channel 
between  Philadelphia  aud  Camden. 

An  appropriation  of  $600,000  towards  carrying  into  effect  the  project 
of  1884  is  recommended  for  the  fiscal  year  ending  June  30,  1890,  to  be 
applied  to  dredging  and  dike  construction,  together  with  any  necessary 
surveys  and  observations,  all  in  accordance  with  the  projects  for  the 
permanent  improvement  of  Delaware  River  and  Bay. 

The  Delaware  River  is  tributary  to  the  following  collection  districts:  Trenton, 
Philadelphia,  Delaware,  and  Bridgeton. 

The  amount  of  rcveuuo  collected  in  these  districts  during  the  year  ending  Decem- 
ber 31,  1887,  was  $17,880,673.80. 

Total  amount  appropriated,  for  improvement  of  Delaware  River  from 

1836  to  June  30, 1888  $1, 762,  000. 00 

Total  expenditures  to  Juno  30,  1888   1, 691 , 564. 89 

Total  amount  appropriated  on  present  project  to  June  30,  1888    410, 000. 00 

Total  expenditures  on  present  project  to  June  30, 1888     339. 564. 89 

Money  statement. 

July  1,  1887,  amouut  available   |94, 594. 64 

July  1,  1887,  covered  by  existing  contracts   43, 581. 98 

138,176.62 

July  1,  1888.  amount  expended  during  fiscal  year,  exclusive 

of  liabilities  outstanding  July  1, 1887   167,741.51 

July  1,  1888,  outstanding  liabilities   8,  19:..  58 

July  1,  1888,  amount  covered  by  existing  contracts   36, 205, 04 

 L12, 142. 13 

Jnly  1, 1888,  balance  available   86, 034. 49 

Amount  appropriated  by  act  of  August  11,  1&J8  .   250. 0( K),  00 

Amount  available  for  fiscal  year  ending  June  30,  1889   270, 031. 49 


{Amount  (estimated)  required  for  completion  of  existing  project   1,965, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  .June 30, 
1890    (100,000.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1H<>6  and  1-67. 
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Abstract  of  proposals  to<-  furnishing  and  depositing  stone,  in  constructing  a  dike  in  Ik* 
var*  Liter  near  Mimin  Bar,  opened  April  27,  I8eb,  by  Lieut.  Col.  Henry  if. 
Corps  of  Enginerrs. 


1    John  Sattrrlef,  K ticWood.  N.J  

-  i  Bntndyvrine  Granite  Company.  Wilmington,  Del  

3  Goo-go  K.  Stepin  Q*on.  I.npidum.  Md     

4  Joseph  B.  Spencer  and  W.  W.  Virdin,  Lapidum,  Md 

5  ;  Joseph  II.  Ward,  Ridley  Park.  Pa   

C    John  A.  Booker.  Now  York.  N.  Y  


Price  pr 
cubic  jvi 


n 
is 

L3 
Li 


Contract  (dated  May  3.  18*8)  awarded  to  Joseph  H.  Ward.    In  progress. 


Abstract  of  proposal*  for  constructing  a  dike  in  Delaware  River  from  the  lower  end  of  Eeett 
Island,  opened  April  27,  1888,  by  Lieut.  Col.  Henry  M.  Robert,  Corps  of  Enginten. 


Brash  mat- 
tress, 4,000 
cubic  yards. 

Stone, 
20,000  cubic 
yards. 

Per  cm.  yd. 
$1.84 
1.70 
1.89 
1,74 
1.55 

Per  cu.  yd. 
$1.79 
1.75 
L74 
1.54 
1.45 

No. 


John  Satterlee,  Englewood, N.J  . 
John  A-  Bouk<-r.  New  York,  N.  Y 
John  C.  Churchill,  jr.,  Burl 
Ira  Lunt,  New  Castle,  Del 


41  « 

17.79 


Contract  (dated  May  3,  1888)  awarded  to  the  Brandy  wine  Granite  Company. 


COMMERCIAL  8TATI8TIC8. 
PORT  OP  PHILADELPHIA. 

Domestic  and  foreign  entrances  and  clearances,  1887. 


Entered  from  foreign  porta. 


1  With 


American  Bteam-veasels 
American  sail- vessels... 


Ko. 
15 

308 


Foreign  steam-vessels    531 

Foreign  sail-vessels   490 


Tons. 
23, 742 
146, 005 
706,  761 
384.801 


In  ballast. 


Ko. 
2 
5 
13 
13 


Tons. 

2,577 
6,779 
17,028 
14,  313 


Cleared  for  foreign  porta- 


With 


Ko. 

13 
205 
247 
515 


I 


Tons. 

23,869 
125, 025 
358, 131 
424,  551 


In  ball* 


Ko. 
4 
6 
47 

18 


i.-r 
df1 


Value  of  exports 
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Statement  of  revenue  collections. 


677 


Year. 

1 

Amount  re-    Increase  for 
ceived.  year. 

$12, 530, 451.  86 
13,  015,  553. 60 
16,303,018.77 
17,  050,  235. 10 

$270,141.34 
1. 385,  101. 80 
2.388,365.11 
1,646,316.33 

Coastwise  entrances  and  clearances. 


Class  of 


3Iiina 
Brigs 


Total 


Entered. 

Cleared. 

1, 539 

1,810 

10 

8 

77 

89 

52 

69 

2,727 

2,820 

(  4.414 

4,  805 

statement  of  vessel  movement  to  and  from  Port  Richmond  Piers,  Delaware  Riverfront,  for 

the  year  ending  December  31,  18o7. 


(•lass. 


Number. 


Stoamer    

Sailing  vessels   

Canal- boats  and  barges. 


Total 


864 

1.  967 
3,367 


6,108 


freight  statement. 

Received :  ' 

Foreign  iron-ore  tons. .  415, 006 

Shipped: 

Coal  do  ..  1,019,350 

Grain  bushels . .  3.  38 J,  647 

arriving  at  and  departing  from  the  Delaware  and  Raritan  Canal  at  Bordentown 
during  the  year  ending  December  31,  1887. 


Description. 


Steamers  

Sailing  vessels 

Barges  

Rafta  

Total  ... 


Arrivals. 


Departure*. 


No. 

Tom. 

Xo. 

Torn. 

720 

74, 808 

660 

68,640 

117 

10,  824 

6 

246 

2, 763 

450,  474 

1,546 

180,  045 

Kl 

6,807 

35 

8,025 

3,  683 

552,  003 

2,  247 

258,  756 

A  total  of  5,930  loaded  vessels  carrying  810,759  gross  tons  freight.  The  estimated 
vaine  of  shipments  arriving,  552,003  tons,  was  $12,171,006,  and  that  of  departing, 
258,756  tons,  at  $8,320,593,  a  total  of  $20,492,2o9. 

The  canal  collector  at  Bordentown  estimates  the  tonuage  by  water  to  and  from 
Bordentown  during  the  year  not  entering  the  caual  and  therefore  not  included  in  the 
above  statemeut,  as  follows : 

•  Tuns. 

Steamers   30,000 

Hailing  vessels   2,000 

Barges  210,000 

Total   242,000 
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Statement  of  vessels  parting  through  the  Chesapeake  and  Delaware  Canal  to  a*d  fro\n  D  ':- 
ware  River  during  the  year  ending  December  31,  1887. 

Description. 

Arrival*.  iVpirar^ 

1.611  l.: 

Rift*. 


Total 


171 


4.711 


Freight  statement. 


Articles. 


Coal    toon 

General  merchandise  do 

Total  


:m,oia 


The  foregoing  information  was  furnished  by  the  Philadelphia  Board  of  Tmde.  Mr. 
F.  W.  Taylor,  of  the  Philadelphia  Grain  Elevator  Company,  Mr.  George  M.  Taylor, 
auditor  freight  receipts,  Pennsylvania  Railroad  Company,  and  Mr.  C.  L.  Kicboisoc 
secretary  Chesapeake  and  Delaware  Canal  Company. 

In  obtaining  reliable  information  of  tbo  coastwisecommerce  of  the  Delaware  River 
the  difficulties  are  much  greater  than  with  the  foreign  commerce,  owing  to  the  fact  that 
oo  official  public  record  is  required  of  the  cargoes  of  coastwise  vessels,  and  the  in- 
formation can  only  be  obtained  from  tho  private  records  of  those  interested  in  ea.h 
commerce.  Apart  from  the  objection  many  might  have  to  the  work  of  furnishing  in- 
formation covering  a  commerce  probably  exceeding  in  valuo  $100,000,000, 1  find  t  here 
is  objection  to  making  public  information  of  a  private  character  showing  to  rival 
interests  the  amount  of  business  carried  on  between  particular  points  by  certain 
steam-ship  companies. 


THE  DELAWARE  RIVER  BETWEEN  PHILADELPHIA,  PENNSYLVANIA, 

AND  CAMDEN,  NEW  JERSEY. 

By  the  joint  resolution  of  Congress  dated  Febraary  17, 1888,  the  Sec 
retarj'  of  War  was  authorized  to  appoint  a  board  of  three  engineers 
from  the  United  States  Army,  whose  duty  should  be  to  examine,  in  all 
their  relations  to  commerce,  the  islands  known  as  Smith's  Island,  Wind 
mill  Island,  and  Petty 's  Island,  in  the  Delaware  River,  between  the 
cities  of  Philadelphia  and  Camden,  to  determine  whether  these  islands 
or  any  shoal  in  the  river  between  or  adjacent  to  the  islands  constitute 
an  obstruction  to  the  commerce  of  the  Delaware  River  between  the  States 
of  Pennsylvania  and  New  Jersey  ;  and  with  a  view  to  their  removal  to 
report  a  plan  with  the  estimate  of  cost  for  such  removal  in  whole  or  in 
part,  including  the  probable  cost  to  the  Government  of  said  islands. 

To  carry  this  resolution  into  effect  $5,000  was  appropriated. 

As  covering  the  requirements  of  this  resolution  the  following  report 
of  the  Board  of  Engineers  was  made  under  date  of  Maich  30,  iS88: 

Money  statement. 
Amount  appropriated  by  joint  resolution  of  Congress  dated  February  27, 

is68  -  ,   *r>.oa>.oe 

July  1,  l&te,  amount  expended  during  tiscal  year,  exclusive  of  liabilities 

outstanding  July  1,  16*7   534. 72 

July  1,  1888,  balance  available   4, 46a. 2s 
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REPORT  OF  BOARD  OF  ENGINEERS. 

Philadelphia,  Pa.,  March  30,  1888. 

Sir  :  The  Board  of  Engineers  constituted  by  your  order  of  March  10 
las  the  honor  to  submit  the  following  report: 

./The  instructions  to  the  Board  are  contained  in  the  joint  resolution  of 
Congress,  which  is  quoted  in  full  below: 

JOINT  RESOLUTION  authorizing  tho  Secretary  of  War  to  appoiot  a  Boar.;  of  three  engineers  to 
examine  and  report  in  relation  to  tho  Delaware  River  between  the  citv  of  Philadelphia.  Pennsyl- 
vania, and  Camden,  New  Jersey,  and  lor  other  purposes. 

He*olvedby  the  Senate  and  House  of  Representatives  of  the  United  States  of  America  in 
Congress  assembled,  That  tho  Secretary  of  War  bo,  and  he  is  hereby,  authorized  to 
i  rnmediately  appoint  a  Board  of  three  engineers  from  the  United  States  Army,  whoso 
duty  it  shall  be  to  examine,  in  all  their  relations  to  commerce,  tho  islands  known  as 
—  i tilth's  Island,  Windmill  Island,  and  Petty's  Island,  in  tho  Delaware  River,  between 
-felie  city  of  Philadelphia,  in  tho  State  of  Pennsylvania,  and  the  city  of  Camden,  in 
t:lie  State  of  New  Jersey,  which  Board  shall  forthwith  report  to  the  Secretary  of  War 
sl»  to  whether  said  islands  or  any  shoal  in  tho  said  river  between  or  adjacent  to  the 
said  islamls,  or  auy  of  them,  constitute  an  obstruction  to  the  commerce  of  the  Dela- 
ware River  or  to  the  passage  of  vessels  between  the  said  States;  aud  with  a  view  to 
removing  said  islands  aud  shoals,  to  report  a  plan  with  the  estimate  of  cost  for  their 
removal  in  whole  or  in  part,  aud  for  the  improvement  of  the  harbor  of  the  port  of 
Philadelphia,  including  the  probable  cost  to  the  Government  of  said  islands  so  as  to 
secure  free  and  uninterrupted  commerce  upon  the  said  Delaware  River,  and  the  un- 
obstructed passage  of  vessels  to  aud  from  and  between  tho  said  States;  and  the  sum 
of  five  thousand  dollars,  or  so  much  thereof  as  shall  be  necessary,  is  hereby  appro- 
priated, to  be  paid  out  of  any  money  in  the  Treasury  not  otherwise  appropriated,  to 
defray  the  expenses  of  such  survey  and  report. 

Passed  the  House  of  Representatives  February  17,  1888. 

Attest:  Jno.  B.  Clark, 

Clerk. 

The  Board  met  in  Philadelphia  at  11.30  a.  in..  March  21,  and  in  the 
aftemoou  made  a  personal  examination  of  the  river  from  the  head  of 
Petty's  Island  to  Gloucester,  covering  about  7  miles  of  the  city  front, 
in  company  with  a  number  of  gentlemen  representing  the  various  mer- 
cantile bodies  and  corporations  most  interested  in  developing  the  com- 
merce of  the  port  of  Philadelphia. 

The  Board  continued  in  sessiou  the  next  day,  listening  to  statements 
wade  by  various  parties  interested  in  the  proposed  improvement  aud 
examining  the  maps  of  the  harbor  of  Philadelphia. 

The  Board  requested  the  Philadelphia  Board  of  Trade  to  furnish  it 
with  a  statement  of  the  commercial  requirements  that  demand  the  re- 
moval of  the  islands  in  frout  of  the  city,  aud  also  with  an  estimate  of 
the  probable  cost  of  these  islands,  or  so  much  of  them  as  should  be  re- 
moved. 

To  enable  these  papers  to  be  prepared,  the  Board  adjourned  to  the 
28th  instant,  when  it  continued  its  consideration  of  the  subject  referred 
to  it,  completing  its  labors  on  the  30th  of  March. 

The  Delaware  River  in  front  of  the  city  of  Philadelphia  was  thor- 
oughly surveyed  in  1878  for  the  city,  by  the  United  States  Coast  and 
Geodetic  Survey,  and  since  then  the  bars  or  portions  of  them  have  been 
several  times  surveyed  by  the  United  States  Eugineer  Department. 
Forty-three  borings  were  made  in  the  Delaware  Hirer  between  Coop- 
er's aud  Kaighu's  points  in  1874,  by  Mr.  Samuel  Melvin,  for  a  bridge 
compauy.  All  of  these  borings  appear  to  have  struck  rock  at  a  depth 
nowhere  less  than  39  feet  below  low  water,  while  on  the  bar  just  above 
Smith's  Island  Uock  was  only  reached  at  a  depth  of  over  100  feet. 

Thirty-three  holes  were  bored  in  1883.  muter  the  direction  of  General 
Weitzel,  United  States  Engineers,  on  Smith's,  Windmill,  and  Petty's 
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islands,  to  ascertain  if  at  any  point  on  these  islands  an  exca  va  t iou  to  a 
depth  of  24  feet  below  mean  low  water  would  reach  rock.    The  coocio- 
sion,  from  the  best  evidence  attainable,  is  that  no  removal  of  rock  wiT 
be  needed  to  eairy  out  the  plan  reported  by  the  Board,  and  tbe  est- 
mates  submitted  art1  on  that  basis.    For  absolute  certainty  ou  this  pox; 
some  further  examinations  may  be  required,  but  the  Board  does  not  fee 
at  liberty,  considering  the  urgency  of  its  instructions,  to  delay  niakio; 
a  report  for  that  purpose. 

SMITH'S     AND     WINDMILL     ISLANDS    AND    THE    SHOALS  ADJACENT 

THERETO. 

Smith's  and  Windmill  islands  lie  in  the  Delaware  Hiver,  be*  t  wet* 
Philadelphia  and  Camden,  opposite  the  centers  of  those  cities,  at*i 
about  800  feet  from  the  ends  of  the  Philadelphia  Wharves,whicb  are  ver 
short  here,  in  no  case  exceediug  260  feet  in  length.  The  two  island 
are  in  the  State  of  Pennsylvania,  and  are  separated  by  a  narrow  cut 
about  130  feet  wide,  maintained  by  a  ferry  company.  They  only  si  i^btiV 
exceed  a  half  mile  in  length  ;  but  there  are  shoals  above  and  below,  tbt 
the  upper  one  extending  1  mile  to  Cooper's  Poiut,  the  upper  limit  o» 
Camden,  having  ou  it  less  than  6  feet  at  mean  low  water.  Tbe  shoal  br 
low  the  islands  is  not  so  long,  but  for  a  distance  of  a  halt*  mile  l*elo* 
Windmill  Island  there  is  less  than  12  feet  depth  upon  it  at  mean  lo* 
water. 

These  two  islands,  with  the  adjacent  shoals,  thus  practically  form  a 
continuous  obstruction  in  the  river  opposite  the  centers  of  the  water 
fronts  in  both  Philadelphia  and  Camden,  extending  li  miles,  if  we  cot 
aider  only  the  portions  of  the  shoals  having  less  than  0  feet  of  water, 
or  2  miles  if  we  include  all  of  the  shoals  covered  with  less  than  11!  feec 
The  width  of  even  the  12  foot  channel  between  this  obstruction  and  the 
heads  of  the  Philadelphia  Wharves,  for  H  miles,  is  from  750  to  1,0<H» 
feet,  and  the  wharves  can  only  be  extended  by  diminishing  this  width, 
already  too  small.    The  greatest  length  of  these  docks  is  but  2i  0  feet, 
as  stated  above,  while,  as  is  well  known,  the  larger  ocean  steam-shije* 
are  much  longer.    The  part  of  the  river  on  the  Camden  side  of  tbe  is! 
amis  is  almost  useless  as  a  portion  of  the  harbor,  as  it  is  thus  so  thor 
oughly  cut  off  from  the  Philadelphia  side. 

To  avoid  misapprehension  it  is  proper  here  to  state  that  there  is  a 
depth  of  over  20  feet  at  low  w  ater  in  a  narrow  channel  as  far  up  as  the 
wharves  of  the  Reading  Railroad. 

Near  the  wharves  on  the  Philadelphia  side  the  depth  is  much  greater 
than  necessary,  in  some  places  exceeding  50  feet,  and  adds  greatly  to 
the  cost  of  wharf  extension  on  that  important  front. 

These  islands,  with  their  dependent  shoals,  are  to  be  considered  from 
two  points  of  view.  They  are  certainly  a  hindrance  to  the  cross  river 
navigation  between  Philadelphia  and  Camden.  This,  however,  is  a 
matter  rather  of  ferriage  betweeu  the  two  cities,  which  could  be  pro- 
vided for  at  a  comparatively  small  cost  by  one  or  mote  revetted  cuts. 
Besides,  however,  being  obstructions  as  just  stated  to  the  cross  traffic 
between  Philadelphia  and  Camden,  these  islands  and  shoals  practically 
reduce  the  width  of  the  Delaware  opposite  them  on  the  Philadelphia 
side  to  about  750  feet. 

This  channel  might  be  wide  enough  to  accommodate  the  vessels  pass 
ing  through  it  were  it  not  for  the  fact  that  it  is  lined  with  dorks,  out 
of  and  into  which  vessels  must  pass,  which  requires  them  to  swing 
across  the  channel.    The  up  and  down  navigation  is  also  interfered 
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rith  by  the  cross-river  boats.  The  current  on  this  concave  shore  is 
apicl  aud  increases  the  difficulties  of  the  situation.  The  heads  of  the 
wharves  are  occupied  by  boats,  and  vessels  over  260  feet  in  length  in 
hese  docks  must  project  into  the  channel,  thus  further  contracting  its 
i arrow  limits. 

In  time  of  freshets,  and  especially  when  the  river  is  filled  with  run- 
ling  ice,  the  difficulties  are  further  increased.  For  the  reasons  thus 
riven  the  Board  concludes,  in  the  language  of  the  joiut  resolution,  that 
,hese  islands  aud  shoals  do  "  constitute  an  obstruction  to  the  commerce 
>f  the  Delaware  River  and  to  the  passage  of  vessels  between  the  States 
>f  Pennsylvania  and  New  Jersey." 

PETTY'S  ISLAND.  * 

Petty's  Island,  in  the  State  of  New  Jersey,  lies  about  2  miles  above 
the  head  of  Smith's  Island,  the  two  being  almost  connected  by  shoals. 
It  is  about  2  miles  long  and  has  an  area  of  about  300  acres  above  low 
water.  The  channel  between  the  island  and  Philadelphia  is  about  2,400 
feet  wide  at  its  upper  end,  gradually  diminishing  to  1,120  feet  at  the 
lower  end,  where  it  can  legally  be  further  reduced  to  1,000  feet  when- 
ever the  riparian  owners  choose  to  extend  the  wharves  on  the  island. 

While  this  island  can  not  properly  be  said  to  be  itself  a  great  ob- 
struction to  navigation,  its  existence  complicates  the  situation.  Behind 
it  is  a  channel  carrying  nearly  half  the  water  of  the  river,  which  on  the 
ebb  tide  comes  around  the  island  at  a  great  angle  with  the  other  chan- 
nel, forcing  the  current  still  more  agaiust  the  concave  shore  on  the 
Philadelphia  side.  The  effect  of  this  is  to  increase  the  velocity  of  the 
ebb  curreut  where  it  strikes  the  Philadelphia  shore  and  to  diminish  it 
towards  the  Camden  side,  where  it  is  already  too  small. 

Petty's  Island,  with  its  present  shape  and  size,  is  also  an  obstruction 
to  the  navigation  of  the  Delaware  to  the  extent  of  diminishing  the 
Philadelphia  chauuel  at  its  lower  end  to  about  one-half  the  width  at  its 
Mpper  end. 

SHOALS  ADJACENT  TO  PETTY'*  ISLAND. 

The  shoal  at  the  lower  end  of  Petty's  Island  can  hardly  be  deemed 
ati  obstruction  to  navigation  so  long  as  Petty's  Island  remains  as  at 
present.  If  the  channel  between  the  lower  end  of  the  island  and  the 
Philadelphia  shore  is  widened,  then  it  would  be  necessary  also  to  wideu 
it  past  this  shoal. 

Near  the  upper  end  of  Petty's  Island  is  a  large  shoal,  known  as  Five 
Mile  Bar,  which  extends  diagonally  up  and  across  the  river  to  the  Penn- 
sylvania shore.  This  shoal  has  less  than  6  feet  of  water  on  it  for  more 
than  a  mile  of  its  length,  and  the  deepest  channel  across  it,  which  is 
very  narrow  and  near  Petty's  Island,  carries  less  than  10  feet  at  mean 
low  water.  Immediately  above  it  is  a  deep  channel  for  several  miles 
up  the  river,  a  26-foot  channel,  at  least  200  feet  wide,  extending  up 
some  3  miles,  ormorethau  a  mile  above  the  Frankford  Arsenal,  and  an 
18-foot  channel  extending  to  the  upper  limits  of  Philadelphia,  8  miles 
above  the  head  ot  Petty's  Island,  which  can  be  readily  increased  to  a 
depth  of  24  feet  by  improving  one  bar. 

This  shoal  is  a  serious  obstruction  to  the  commerce  of  the  Delaware 
River,  cutting  oft'  the  upper  part  of  Philadelphia,  including  the  Frank- 
ford  Arsenal,  from  the  advantages  of  deep-water  navigation. 
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WHARF  OR  PORT-WARDEN  LINES. 

Auy  plaD  for  the  improvement  of  the  barbor  of  Pbiladelphia  mo*: 
embrace  botb  shores.  If  tbe  United  States  undertakes  the  iurprore. 
ment  of  this  harbor,  it  should  be  on  condition  that  the  wharf- lines  «.« 
both  sides  of  the  river  be  controlled  by  the  Secretary  of  War.  Tie? 
are  at  preseut  controlled  by  two  different  States,  either  one  of  whiii 
can  change  its  own  at  pleasure. 

As  long  as  this  condition  of  affairs  exists,  it  is  useless  to  attempt  any 
general  scheme  of  improving  this  harbor.  Only  last  year  the  Ne* 
Jersey  Riparian  Commissioners  advanced  their  wharf-line  300  feet  ii 
front  of  Camden,  and  if  the  islands  were  removed  they  might  advana 
it  300  feet  farther  and  prevent  the  extension  of  the  Philadelphia 
wharves.  At  the  same  time  they  advanced  the  wharf-line  aronDC 
Cooper's  Point  250  feet,  thereby  damaging  the  river  if  the  wharves  an 
ever  built  out  to  this  liue.  The  present  exterior  wharf  line  at  Coopert 
Point,  established  last  year,  is  800  feet  beyond  the  shore-line  of  1843. 

This  Board  is  of  opinion  that  the  law  making  the  first  appropriat 
for  improving  the  harbor  of  the  port  of  Philadelphia  should  place  nnikr 
the  Secretary  of  War  the  establishment  of  the  wharf-liues  on  both  side! 
of  the  Delaware  River,  from  the  lower  to  the  upper  limit  of  the  cityo* 
Philadelphia,  giving  him  power  to  alter  these  lines  if  he  deems  it 
essary,  and  no  money  should  be  expended  until  he  has  both  present  at 
future  control. 

PLAN  OF  IMPROVEMENT. 

The  obstructions  to  commerce  at  Philadelphia,  of  which  complaint! 
are  made,  have  now  beeu  stated.  Briefly  they  are:  First,  the  narro* 
ness  of  the  deep-water  channel  in  front  of  Philadelphia,  which  render 
it  diflicult  for  vessels  to  enter  and  leave  the  docks,  and  makes  them  a' 
that  time  obstructions  to  passiug  vessels;  second,  the  impossibility^ 
extending  the  wharves,  which  are  too  short,  in  so  narrow  a  channel: 
third,  the  shoals  between  Camden  and  Philadelphia,  which  iuterfer* 
with  free- water  communication,  this  last  point,  however,  being  of  seo 
ondary  importance. 

The  river  is  able  to  maintain  a  single  channel  with  ample  depth  ami 
about  2,000  feet  in  width,  with  a  cross  sectiou  not  tar  from  55,000  square 
feet  at  mean  tide. 

The  best  solution  of  the  difficulties  complained  of  would  be  obtain*! 
by  forming  such  a  channel  along  the  Philadelphia  shore,  from  Kaiguu'* 
Point  to  Fisher's  Point,  at  a  distance  far  enough  from  the  preseut  whan 
line,  not  exceeding  anywhere  about  300  feet,  to  permit  the  extension  o: 
the  wharves  and  the  widening  of  Delaware  avenue  at  their  shore  emfc 

In  executing  such  a  plan  the  present  tidal  flow  must  be  maintained, 
and  as  the  thorough  improvemnt  of  the  Five  Mile  Bar  will  ultimate 
require  the  closure  of  the  New  Jersey  Channel  south  of  Petty's  Island 
it  involves  the  ultimate  widening  of  the  Pennsylvania  Channel  so  as  to 
carry  all  the  preseut  tidal  flow.  It  also  iucludes  the  removal  of  Smith' 
and  Windmill  islands  and  their  shoals. 

Smith's  and  Windmill  islauds  and  the  adjacent  shoals  should  be  re- 
moved, so  as  to  give  a  26-foot  channel,  about  1,000  feet  wide,  alongside 
the  revised  Philadelphia  wharf-liue  from  Kaighn's  Point  to  the  foot  of 
Petty's  Island.  If  iu  the  progress  of  the  work  it  is  found  a  wider  deep 
channel  can  be  maintained,  it  may  ultimately  be  advisable  to  increasf 
the  26-foot  channel  to  1,500  feet  width. 
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The  estimates  are  based  ou  a  slope  of  1  on  25  rising  from  tbe  eastern 
rige  of  this  20  foot  channel  and  on  the  removal  of  all  of  Windmill  and 
■Mill's  islands  and  their  shoals  lying  above  12  feet  below  mean  low 
rater. 

Tbe  ultimate  improvement  of  the  Pennsylvania  Chauuel  at  Petty's 
Sland  so  as  to  carry  the  whole  tidal  flow  will  require  a  water  cross  sec- 
ion  of  about  55,000  square  feet  at  mean  tide,  and  can  be  obtained  by 
jiving  it  a  width  of  1,000  feet  with  20  feet  depth,  the  channel  sloping 
rom  this  depth  to  12  feet  in  a  further  width  of  about  1,000  feet,  thus 
naking  the  final  chauuel  width  about  2,000  feet.  The  estimates  are 
jasedon  these  dimensions  and  on  the  supposition  that  the  dredging  re- 
quired will  be  equivalent  to  full  dimensions  of  channel  up  to  the  head  of 
Petty's  Island.  A  considerable  amelioration  of  the  Five-Mile  Bar  could 
be  obtained  without  the  complete  closure  of  the  channel  south  of  Petty 's 
Inland,  and  until  this  complete  closure  the  enlargement  of  the  north 
channel  to  its  ultimate  dimensions  proposed  above  would  not  be  neces- 
sary, the  only  indispensable  condition  being  to  leave  a  combined  water- 
way through  the  two  channels  which  would  not  decrease  the  tidal  prism 
abore. 

While  the  estimate  of  the  Board  includes  the  expense  of  dredging 
away  a  portion  of  Petty's  Island  and  the  shoal  below  it,  it  is  altogether 
probable  that  the  simple  removal  of  the  existing  bulkheads  on  that  por- 
tion of  the  island  and  the  extension  of  the  Fisher's  Point  Dike,  as  sug- 
gested, would  enable  the  river  itself  to  do  much  of  t  he  needed  widening. 
In  this  connection  it  is  proper  to  remark  that  the  enlargement  of  Pet- 
ty's Island  on  the  Philadelphia  side,  as  uow  authorized  by  the  riparian 
commissioners  of  New  Jersey  should  not  be  permitted. 

The  removal  of  {Smith's  and  Windmill  islands  should  not  begin  or  be 
carried  on  without  the  simultaneous  regulation  of  the  port  warden's 
linesof  both  shores  of  the  river,  so  as  to  maintain  the  assigned  section 
of  the  new  channel,  as  a  failure  in  this  respect  would  only  be  followed  by 
the  reformation  of  these  islands  in  whole  or  in  part  by  the  river.  More- 
over, it  is  not  sufficient  that  these  lines  should  simply  be  laid  dowu  on 
paper,  but  their  existence  as  actual  constructions  should  be  a  part  of  the 
progressive  scheme  for  the  proper  improvement  of  this  p©rtion  of  the 
river. 

It  has  been  represented  that  the  extensiou  of  the  wharves  ou  the  Phil- 
adelphia side  could  not  be  effected  by  many  of  their  owners  on  account 
of  the  large  expense  thereof,  due  to  the  great  depth  of  the  water.  If 
this  can  not  be  done  at  private  expense  it  should  be  in  some  other  way 
than  by  the  United  States. 

When  the  control  of  the  wharf  lines  is  in  the  hands  of  the  Secretary 
of  War,  they  should  be  revised  on  both  sides  of  the  river,  keepiug  them 
about  2,000  feet  apart,  and  allowing  the  Philadelphia  wharves  in  the 
center  of  the  city  to  be  extended  about  300  feet. 

The  Board  does  not  consider  that  it  is  required  by  iis  instructions  to 
submit  a  detailed  plan  of  wharf  lines,  especially  as  this  would  require  a 
greater  delay  than  is  consistent  with  those  iustructious. 

The  material  to  be  removed  should  be  placed  where  it  will  uot  be  an 
injury  to  the  river.  League  Island,  the  site  of  the  navv-vard,  contains 
about  400  acres  of  land  within  the  dikes  which  is  about  3  feet  below  or- 
dinary high  tides.  Its  value  would  be  enhanced  by  its  being  raised  sev- 
eral feet  above  high  water. 

At  Howell's  Cove,  in  the  Horse  Shoe,  a  large  amount  of  the  material 
could  be  deposited  with  advantage  to  the  river,  by  protecting  the  front 
with  a  bulkhead. 
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The  riparian  owners  of  tbe  Camden  shore  would  doubtless  be  glad  to 
get  a  portion  of  the  material  for  filling  up  the  largo  space  between  lb* 
present  shore  line  aud  the  authorized  line  of  solid  wharf  filling. 

The  Board  has  not  had  the  means  in  so  short  a  time,  from  its  own  in- 
vestigations, to  reach  a  conclusion  as  to  "  the  probable  cost  to  the  Gov 
eminent  of  said  islands,"  and,  in  view  of  the  urgency  of  the  instruction 
requiring  prompt  report,  does  not  feel  at  liberty  to  delay  its  rend i tun- 
further. 

Should  the  city  of  Philadelphia,  whose  local  iuterests  are  so  intimately 
and  specially  connected  with  the  matter,  purchase  the  islauds  aa  a  ptv 
liminary  to  their  removal,  the  cost  of  acquiring  them  would  to  tbe  Unite-i 
States  be  nothing. 

It  is  probable  the  sum  tha^t  it  would  be  necessary  to  pay  lor  tlio*> 
islands  would  not  be  less  than  the  amount  ($600,000),  estimated  therefor 
in  the  letter  of  March  23,  from  the  Board  of  Trade,  hereto  appended. 

This  Board  does  not  feel  called  upon  to  make  any  recommendation  a- 
to  the  process  to  be  followed  in  obtaining  possession  of  tbe  island*  ii 
question,  as  the  details  of  such  business  will  doubtless  be  inauaged  nude: 
proper  legal  direction. 

The  estimated  cost  of  dredging  to  be  ultimately  done  to  carry  out  thr 
plan  of  the  Board  is  $3,500,000. 

The  papers  mentioued  below  are  sent  herewith. 

(if  Communication  from  the  Board  of  Trade  of  Philadelphia,  dated  March  23,  I8e*, 
and  inclosing  a  number  of  resolutions  from  representative  bodies. 

2)  Letter  of  Board  of  Trade  dated  March  29,  1888,  referring  to  No.  1. 

3)  Letter  from  Board  of  Trade  dated  March  28,  1"88,  inclosing  letter  of  Hon.  W.  J. 
Sewell,  who  incloses  certain  resolutions  of  the  State  of  New  Jersey  and  coun- 
cil of  Camden,  N.  J.  f 

(A)  Letter  from  Board  of  Trade  dated  March  21),  1888,  inclosing  description  of  a  pol>- 

lic  meeting  held  in  Philadelphia  in  November,  1887. 
(5)  Letter  of  March  28,  1«88,  from  Hon.  Leonard  Myers,  attorney  for  Mr.  Wiliiact. 

Longstreth. 

Wm.  P.  Craighill, 

Colo n c  I  of  En  gineer*. 
0.  B.  Comstock, 
Lieut.  Col.  of  Engineer*:.  Brt.  Brig.  Gen. 
Henry  M.  Robert, 
Lieut.  Col.  of  Engineers. 

The  Chief  of  Engineers,  U.  S.  A. 


STATEMENT  OF  BOAItD  OF  TRADE  OF  PHILADELPHIA,  PENNSYLVANIA. 

Office  of  the  Board  of  Trade, 

Mercantile  Library  Buildino, 
Philadelphia,  March  23, 

Sir:  The  Board  of  Trade  is  in  receipt  of  your  communication  of  March  20,  1888,  ask- 
ing a  statement  of  the  facts  that demand  the  removal  of  Smith's.  Windmill,  and  Petty'* 
islands  and  the  advantage  to  commerce  resulting  therefrom,  and  also  a  statement  of  tb« 
probable  cost  to  the  Government  of  the  islauds  or  such  portion  as  it  may  be  nectMsarr 
to  remove. 

In  reply  I  would  state  in  behalf  of  the  Board  of  Trade  that  representing  the  commer- 
cial interests  of  the  city  and  port  of  Philadelphia,  and  in  obedience  to  a  strong  demon- 
stration of  public  sentiment  on  the  subject,  the  board  early  iu  1887  started  the  move- 
ment for  the  removal  of  the  islands.  In  this  it  has  been  ably  seconded  and  supported 
by  all  the  commercial  and  maritime  organizations  of  the  city  and  port,  to  wit,  thf 
Commercial  Exchauge,  the  Maritime  Exchange,  the  Drug  Exchange,  the  Grocers  and 
Importers'  Exchange,  and  the  Vessel-Owneis  aud  Captains'  Association.  It  has  also 
been  supported  by  the  board  of  wardeus  for  the  port  of  Philadelphia  representing  the 
State  of  Pennsylvania  as  custodians  of  its  interests  in  the  water-ways  in  frout  of  plii  la- 
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elphia,  aud  finally  by  the  city  councils  of  Philadelphia,  and  their  board  of  harbor 
oramissioners  representing  the  municipality. 

All  of  these  bodies  have  adopted  resold t  ions  favoring  the  improvement  of  the  harbor 
>y  the  removal  of  the  islands,  under  the  supervision  and  aut  hority  of  the  General  Gov- 
ernment, ami  have  appointed  committees  to  further  the  purposes  of  their  resolutions, 
:opies  of  which  are  hereto  annexed.  A  meeting  of  wharf-owners,  merebauts,  aud 
>tuera  interested,  was  held  on  November  '29,  1887,  at  which  a  strong  expressiou  of  pub- 
ic «entitnent  was  obtained  in  advocacy  of  the  removal. 

The  press  of  Philadelphia  has  also  been  uniform  in  its  earnest  expression  of  the  ne- 
.•easity  of  removing  these  islands  in  order  to  improve  the  commerce  and  maritime  in- 
terests of  t  he  port. 

We  will  premise  briefly  a  statement  of  the  geographical  location  of  Philadelphia. 
The  city  stand-*  upon  a  navigablo  river  of  large  dimeusious,  and  is  the  terminus  of 
three  great  railways  leading  from  the  interior  to  tbe  sea-board,  and  having  together 
»ome  15,000  miles  of  line,  besides  a  vast  amount  of  additional  lines  connecting  with 
them.  These  railroads  exteml  to  the  remotest  part  of  the  great  West  ami  Southwest, 
and  ponr  out  millions  of  traffic  to  be  shipped  froin  onr  wharves.  The  foreign  trade 
last  year  alone  amounted  to  upwards  of  $bb\ 000,000,  besides  a  vast  coast  wise  commerce 
in  coal,  lumber,  grain,  wool,  and  domestic  products,  this  being  one  of  the  largest  coal- 
shipping  ports  of  t  he  couutry.  The  amount  of  duties  paid  on  imports  tor  18*7  was 
$17,640,944.  • 

Tbe  channel  of  the  Delaware  River  between  Philadelphia  and  the  sea  has  been  ex- 
tensively improved  by  the  Government  by  dredgiug  and  a  thorough  system  of  light- 
ing, so  that  it  is  now  capable  of  accommodating  the  largest  ships  of  modem  commerce 
safely  and  expeditiously.  With  these  facilities  of  egress  an.i  ingress  it  would  seem 
nnfortunate  to  have  the  immediate  harbor  of  the  city  so  cramped  aud  restricted  as  to 
imperil  and  curtail  the  facilities  of  handling  the  commerce  for  which  so  much  trouble 
has  been  taken  to  provide  a  channel.  The  advantages  of  Philadelphia  as  the  leading 
fresh-water  port  on  the  Atlantic  sea-board  are  well  known  as  one  of  the  attractions 
that  make  it  a  favorite  haven  with  ship-masters. 

The  city  of  Philadelphia  is  shaped  like  au  hour-glass,  the  narrowest  port  ion  being 
at  Market  street.  The  Delaware  River  flows  by  a  crescent-shaped  channel  past  its 
wharves,  giving  the  business  section  of  tbe  city  a  concave  front,  opposite  to  the  cen- 
ter of  which  and  in  the  midst  of  the  river  are  located  Smith's  aud  Windmill  islands, 
with  the  adjacent  shoals  stretching  to  Petty's  Island  about  a  mile  above,  which  by 
its  location  unfavorably  influences  the  entire  river  chant  el.  The  main  mercantile 
business  portion  of  Philadelphia  is  situated  between  Vine  and  South  streets,  aud  the 
great  stores  and  warehouses  are  in  or  near  this  section.    Willi  the  sharp  competition 

Srevailiug  iu  all  classes  of  business  it  is  absolutely  necessaty  that  the  cost  of  handling 
tiould  be  reduced  to  a  miuimum  by  reducing  the  distance  oi  hauling,  and  that  the 
freight  forming  cargoes  should  be  moved  between  warehouse  and  vessels  at  the  small- 
est possible  expense. 

Philadelphia  being  the  leading  manufacturing  city  of  the  United  States,  au  enor- 
mous traffic  grows  out  of  the  imports  of  raw  materials  and  the  export  of  unmanufact- 
ured goods.  The  commerce  naturally  concentrates  iu  front  of  the  central  portions  of 
tbe  city,  because  the  extreme  upper  end  is  not  readily  accessible  on  account  of  the 
shallowness  of  the  water,  while  the  lower  end  is  mainly  a  marshy  region  that  cau  only 
be  used  for  such  wharves  as  are  made  railway  terminals  for  through  traffic,  aud  are 
unavailable  for  the  business  originating  in  or  designed  for  the  city  itself. 

The  public  wharves  of  Philadelphia  available  for  the  use  of  vessels  bringing  dry 
cargoes  are  limited  to  four  in  number,  viz,  Piers  34,  35,  38,  and  30,  South  Wharves, 
and  even  these  are  below  the  business  section  above  described.  These  wharves  are 
all  extended  out  to  the  port  warden's  line,  but  are  nevertheless  insufficient  in  length 
to  allow  enough  platform  space  on  which  to  place  even  an  ordinary  cargo  at  once, 
and  vessels  are  therefore  compelled  to  stop  in  their  unloadiug  until  such  room  is  made 
on  the  wharf  by  consignees  removing  their  merchandise  as  will  admit  continuing  the 
work  of  discharge. 

As  an  instance  of  this  loss  of  time  to  vessels,  take  a  steamer  coming  here  with  a 
cargo  of  fruit,  general  merchandise,  or  sugar.  It  seldom  happens  that  she  isuuloaded 
iu  less  than  eight  <lays  after  arrival,  whereas  in  New  York.  Boston,  or  Baltimore  she 
would  be  unloaded  in  two  or  three  days,  for  the  reason  that  in  those  cities  wharves  are 
sufficiently  long,  large,  aud  properly  protected  from  the  weather,  whereas  the  public 
wharves  of  Philadelphia  cau  lay  claim  to  uoue  of  these  important  features— impor- 
tant not  only  lor  the  above  reasons,  but  because  a  ship-owner  can  save  money  by  re- 
ducing wharfage  charges  aud  securing  dispatch,  and  would  therefore  naturally  send 
his  vessel  to  the  port  where  advantages  such  as  t  hese  can  be  secured. 

The  average  length  of  steamers  that  now  visit  Philadelphia  is  from  *20<>  to  3JT»  feet ; 
the  dock  length  of  Pier  34  is  284  feet ;  of  Pier  35,  '29o  feet ;  «d  Pier  :<8.  £83  feet,  and  of 
Pier  3D,  310  feet,  from  which  it  will  be  seen  that  the  damage  done  steamers  by  floating 
ice  and  vessels  moving  up  aud  down  the  river  in  a  fog  can  be  ascribed  to  the  inability 
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of  long  vessels  to  go  into  these  short  docks  far  enough  to  be  protected  from  these  d*: 
gen. 

The  piling  and  bed  work  •/  these  wharves  are  too  old  and  decayed  to  admit  of  d 
docks  being  dredged  to  sufficient  depth  to  allow  of  vessels  remaiuiug  atloat  at  all  e»U<:  * 
of  the  tide,  and  it  is  fair  to  assume  that  the  depth  of  water  in  these  (looks  during  itt 
year  does  not  exceed  an  average  of  17  feet  at  low  water,  or  22  feetat  high  water,  wherv,? 
vessels  that  now  come  here  require  16  to  24  feet  of  water  to  keep  them  atloat  and  tr* 
from  hard  substance  at  the  bottom  of  docks,  making  grounding  dangerous,  and  in  re- 
lation of  all  terms  of  charter-party  or  agreement  as  to  freighting,  insurance,  etc.,  wL  . 
stipulate  a  vessel  must  remain  atloatat  all  hoursof  the  tide.  It  likewise  often  happni 
that  steamers  are  unable  to  unload  and  load  their  cargoes  through  being  aground  ai< 
the  consequent  inability  to  secure  water  for  their  engines  to  make  steam. 

At  the  end  of  these  docks,  outside  of  the  port  warden's  line,  may  be  found  40  to  it 
feet  of  water  in  the  channel. 

The  width  of  the  channel  at  this  point  is  only  500  feet,  and  it  has  happened  that  *a> 
sels  of  275  to  325  feet  length  coming  ont  of  these  docks  have  been  unable  to  turn  u 
this  width  of  cbaunel.and  have  touched  the  bar  on  the  eastern  side.  With  the  except  l  • 
of  the  four  wharves  above  mentioned,  all  the  others  iu  front  of  the  business  sect.?: 
(and  they  are  all  of  less  length)  are  controlled  by  sugar  refineries,  ateain-sbip  conifi 
nies,  railroads,  ferries,  etc.,  for  their  individual  use. 

In  front  of  the  business  section,  where  these  short  piers  now  exist,  the  location  li 
Smith's  and  Windmill  islands  entirely  prevents  their  being  lengthened,  as  the  cbamv- 
is  now  so  narrowed  as  to  but  inadequately  accommodate  existing  commerce.  On  tit 
contrary,  were  t  he  islands  removed  and  the  thread  of  the  river  changed  the  piers  col  : 
be  extended,  and  Delaware  avenue,  which  leads  to  them,  widened, thus  accommodatii: 
the  larger  vessels  which  are  now  compelled  to  berth  themselves  at  a  greater  distau. 
from  the  business  centers,  subjecting  the  traffic  to  a  much  increased  expense  and  tl- 
vessel  to  great  delays.  The  widening  of  the  avenue  and  the  lengthening  of  the  pierv 
we  understand,  will  be  provided  independently  of  the  Federal  Government,  both  tb 
city  and  wharf-owners  being  anxious  for  the  improvement.  In  large  part  it  isalread 
available  for  much  of  the  improvement  through  the  liberality  of  ouo  of  Philadelphia  • 
most  uoted  citizens  a.ud  uierehauts,  the  late  Stephen  Girard. 

The  islands  referred  to  are  a  great  obstruction  to  the  cross-river  traffic  between  PhiL 
delphia  and  New  Jersey,  which  the  Government  has  by  repeated  expedients  endeavorn 
to  remedy,  though  with  but  partial  success.    Not  only  is  there  a  large  freight  trail 
transferred,  which  in  1847  reached  1,000,000  tons  by  the  various  railroads  aud  ferric- 
but  also  an  enormous  passenger  traffic  on  the  ferry-boats,  which  in  1887  exceeds 
42,000,000  of  people.    All  of  these  are  seriously  iuconvenienccd  by  the  delays  aud  ic 
pediments  of  crossing  the  river  under  the  present  disabilities.    All  this  vast  trade,  a- 
well  as  that  moving  up  aud  down  the  river,  has  to  be  cared  for  iu  a  channel  so  block- 
up  by  the  islands  aud  shoals  that  its  proper  handling  is  seriously  interfered  with  ac- 
the  commerce  of  the  city  discouraged  and  retarded.   The  islands  are  declared  in  resolu- 
tions adopted  by  this  board  to  u  stand  as  permanent  barriers  to  the  future  improve 
ment  of  our  valuable  river  frontage,  and  threaten  most  seriously  the  commercial  we. 
fare  of  our  great  city." 

Wo  annex  a  letter  of  the  harbor  master  of  the  port  of  Philadelphia,  an  officer  of  tbr 
State  of  Pennsylvania  and  practical  uavigator,  describing  this  subject,  which  tersr 
recites  the  difficulties  alluded  to,  and  suggests  a  similar  remedy. 

The  improvement  of  the  Philadelphia  llarbor,  as  universally  desired  by  all  the  tattr- 
ested  parties,  is  a  removal  of  the  islands  and  shoals  now  obstructing  the  river  and  o 
establishment  of  a  new  wharf  line  by  tho  authority  of  your  Board  for  both  sides  of  t' 
river.    It  is  desired  that  the  Philadelphia  wharves  may  be  extended  to  a  proper  len^i 
so  that  the  increasing  commerce  of  the  city  may  be  adequately  accommodated  a  a-, 
the  existing  difficulties  may  be  remedied,  and  also  that  the  traffic  between  the  t« 
States  be  made  easy  and  direct  across  a  river  entirely  free  from  obstructions. 

The  network  of  railways  ramifying  through  the  New  Jersey  peninsula  and  terraina* 
ing  opposite  the  city  of  Philadelphia  will  be  vitalized  by  larger,  more  efficient, 
economical  terminals,  aud  the  cross-river  transit  could  theu  be  made  possible  in  a 
shorter  time  by  more  capacions  ferry-boatB  than  can  now  be  used.  An  extensive  water 
front  could  also  be  reclaimed  on  the  New  Jersey  shore  aud  made  available  for  eoav 
nicrciaJ  purposes. 

In  reference  to  your  request  for  "  astatement  of  thepTobablecost  tothe  Government 
of  the  islands  in  question,  wo  find  this  difficult  to  answer,  for  the  reason  that  they  art-  . 
species  of  property,  aud,  as  they  at  present  exist,  ofeut  irely  different  character  from  at 
other  property  inor  near  Philadelphia.    It  is  therefore  almost  impossible  to  get  comr— 
teut  estimates  of  value  from  any  but  direct  ly  interested  parties,  although  the  amour, 
stated  below  is  tho  result  of  careful  investigation  and  examination  assisted  by  tLe 
opinions  of  leading  real-estate  experts  in  Philadelphia. 

Potty's  Island  is  in  the  jurisdiction  of  the  State  of  New  Jersey,  and  the  part  that 
would  probably  bo  wanted  is  owned  by  several  interests,  a  portion  not  being  improved 


Digitized  by  Google 


APPENDIX  G  REPORT  OF  LIEUT.  COL.  ROBERT.  6S7 

• 

ami  t  he  remainder  Laving  some  improvements.  A  map  showing  the  property  owner- 
ship is  hereto  annexed. 

Smith's  Island  is  maiuly  occupied  as  a  summer  resort  for  public  recreation,  having 
l>eeii  purchased  a  few  years  ago,  it  is  understood,  for  $55,000,  after  which  a  large  sum 
was  spent  for  improvements.  Tho  present  owner  is  understood  to  have  heretofore 
made  a  considerable  annual  protit  from  his  ferry,  admission  fees,  aud  tho  sales  of 
liquor,  privileges,  etc. ;  but  the  fact  of  tho  liquor  license  being  already  refused  from 
and  after  June  1,  nest,  may  curtail  this  prolit  for  the  approaching  season,  aud  reduce 
materially  his  idea  of  the  value  of  tho  investment.  A  portion  of  Smith's  Island,  ex- 
ceeding 1  acre,  is  the  property  of  tho  Pennsylvania  Railroad. 

Windmill  Island  is  largely  owned  and  controlled  by  Messrs.  Tatham  &  Bros,  and  tho 
Philadelphia  aud  Reading  Railroad,  and  is  mainly  unoccupied.  Upon  a  part  of  it  are 
some  manufacturing  establishments.  We  make  the  following  estimates  of  value  from 
the  best  information  obtainable: 

Petty's  Island  (about  20  acres),  Smith's  and  Windmill  islands,  estimated  total  cost 
about  $000,000. 

All  of  which  is  respectfully  submitted. 
I  have  the  honor  to  be,  yours  truly, 

Fred.  Fraley, 
President  the  Philadelphia  Board  of  Trade. 

W.  R.  Tucker, 

Secretary. 

Col.  William  P.  Craighill, 

Coi-pa  of  Engineers, 

Chairman  of  Board  of  Engineers. 


RESOLUTION'S  OF  BOARD  OK  DIRECTORS  OF  THE  VESSEL-OWNERS  AND  CAPTAINS'  AS- 
SOCIATION. 

Vessf.l-owners  and  Captains'  Association, 

Philadelphia,  December  7,  1H£7. 

At  the  regular  monthly  meetiug  of  the  board  of  directors  of  tho  Vessel-owners  and 
Captains' Association,  held  on  the  above  date,  the  following  resolution  was  unani- 
mously adopted: 

"llcsolved,  That  the  board  of  directors  of  the  Vessel-owners  and  Captains'  Asso- 
ciation hereby  cordially  indorse  the  movement  for  tho  improvement  Of  the  harbor 
of  Philadelphia  by  the  removal  of  Smith's  aud  Windmill  islands  from  the  channel  of 
tho  Delaware  River. 

14  Resolved,  That  a  committee  of  five  members  of  this  Board  bo  appointed  to  co-op- 
erate with  similar  committees  from  different  commercial  and  maritime  bodies,  should 
t  ho  harbor  commission  and  its  board  of  scientific  advisers  determine  upon  a  feasible 
plan  of  removal." 

The  chair  appointed  committee,  Messrs.  Colton,Cook,  Parker,  Baymore,  and  Heury 
D.  May. 

Extract  from  the  minutes. 
Attest. 

[seal.]  J.  F.  Wallace, 

Secretary. 


EXTRACTS  FROM  THE  MINUTES  OF  THE  BOARD  OF  WARDENS  FOR  THE  PORT  OF  PHIL- 
ADELPHIA. 

Office  of  the  Board  of  Wardens  for  tue 

Port  of  Philadelphia, 

Philadelphia,  March\>l,  1888. 

Regular  stated  meeting,  December  5,  1887. 
Mr.  Cook  offered  tho  following: 

"  Whereas  there  has  been  a  strong  expression  of  opinion  by  commercial  andmaritime 
interestsof  Philadelphia  in  favor  of  improving  the  harbor  by  the  removal  of  Smith's  and 
Windmill  islands  from  t  lie  Delaware  River  and  the  extension  of  the  piers  in  front  of  tho 
city,  so  that  they  will  adequately  accommodate  the  larger  vessels  now  employed  in 
commerce. 

"  Besolvcd,  That  the  board  of  wardens  for  the  port  of  Philadelphia  hereby  expresses 
itsopinion  as  in  favor  of  such  action  should  tho  board  of  harbor  commissioners  and 
tho  advisory  board  of  scientific  men  decide  that  it  is  feasible,  and  agree  upon  and 
recommend  a  satisfactory  plan. 
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44  Reeolced,  Thar  thiN  hoard  further  expresses  the  opinion  that  said  plan  sbonld  n« 
overlook  the  legal  right*  of  the  wharf  owners  on  the  Delaware  River  front,  which  it 
in  the  doty  of  the  wardens  to  supervise,  and  should  recognize  the  ownership  hy  tb? 
State  of  Pennsylvania  of  all  the  riparian  rights  not  given  to  private  owners,  nadtt  . 
the  laws  of  the  State,  and  that  it  should  also  include  a  comprehensive  gyatem  of  12-  j 
provement  of  the  Delaware  front  of  the  city  hy  tho  aid,  in  whole  or  in  part,  of  tti  I 
city  government,  supplementing  the  work  hy  private  owners  as  well  as  the  reiam.,1 
of  the  islands  referred  to  and  the  adjaceut  shoals. 

"  Itesolved,  That  a  copy  of  these  resolutions  he  transmitted  to  tho  board  of  harl«  r 
commissioners." 

Unauiuiously  adopted. 

Special  meeting,  January  9,  1888. 

The  following  was  offered  hy  Mr.  Cook  : 

Itewlvt  d,  That  a  special  committee  of  five  be  appointed  to  report  to  tbe  board,  and*? 
the  resolution  passed  at  the  December  meeting,  in  the  matter  relating  to  the  propo^ei 
removal  of  Smith's  and  Windmill  islands." 

Adopted. 

On  motion,  the  secretary  was  instructed  to  forward  copies  of  the  resolution  to  tLf 
Board  of  Trade,  Uarbor  Commissioners,  Maritime  Exchange,  Commercial  Exchange 
and  the  Vessel-owners  and  Captains'  Association. 

The  committee  was  appointed  as  follows : 

Messrs.  Cook,  Ferguson,  Wilson,  Norman,  and  Halybnrton. 

True  copy. 
Attest : 

George  A.  Cotton, 

President. 

[SEAL.]  JONA  GlLLINGilAM, 

Secretary. 


LETTER  FROM  HARBOR  MASTER  OF  PHILADELPHIA,  PENNSYLVANIA- 
COMMONWEALTH  of  Pennsylvania, 
Office  of  the  Harbor  Master  of  Philadelphia. 

Philadelphia,  March  ISSi 

Dear  Sir:  The  port  of  Philadelphia  is  seriously  crippled  by  re isou  of  tbe  limit*: 
lengths  of  the  wharves  and  the  crowded  condition  of  Delaware  avenue. 

Neither  of  these  troubles  could  he  remedied  without  the  removal  of  the  islands. 
The  channel  bet  ween  them  and  the  ends  of  the  wharves  is  sonarrow  that  ths  wharvt- 
could  not  be  extended,  and  the  only  practical  way  to  widen  Delaware  a  venae  woalc 
be  to  bulkhead  the  heads  of  the  docks  and  fill  in  to  the  width,  required. 

If  the  islands  were  removed  and  the  port  warden's  lino  extended.  Bay,  about  3tf 
feet  at  Market  street,  the  wharves  could  be  run  out  to  that  point,  and  after  widenict 
the  avenue  as  suggested  we  could  have  dockB  about  450  feet  in  length  and  be  able  tt 
accommodate  any  and  all  kinds  of  vessels  that  might  visit  our  port. 

Tho  wharves  were  built  years  ago  to  suit  the  vessels  of  that  day,  and  while  the? 
answered  the  purpose  then,  they  must  be  altered  now. 

It  goes  without  saying  that  vessels  like  thoso  of  the  present  day,  ranging  from  300 
feet  to  450  feet  in  length,  can  not  he  afforded  the  proper  facilities  for  loading  or  div 
charging  or  he  safely  moored  to  a  wharf  but  200  feet  or  250  feet  long. 

During  the  past  year  numbers  of  large  steam-vessels  were  anchored  at  all  times  12 
tho  vicinity  of  Gloucester,  N.  J.,  waiting  their  turns  to  haul  into  tho  few  wharves  t: 
the  lower  part  of  the  city  that  could  receive  them  to  discbarge  their  cargoes.  Tbi: 
should  not  be  so  in  a  port  like  this.  All  delays  add  to  the  expense  of  transportation 
and  vessels  would  not  be  chartered  to  come  here  at  tho  same  rates  as  they  would  bl 
if  the  proper  accommodations  were  at  their  disposal. 

If  the  islands  were  removed  so  that  tho  wharf  owners  could  extend,  the  commerf 
would  bo  largely  increased,  and  the  large  amount  paid  in  the  way  of  duties,  etc.,  wooJ<: 
be  proportionately  enlarged. 

The  people  of  Philadelphia  are  anxious  to  have  the  needed  improvmenta,  and  t 
to  do  their  share. 

Yours,  very  truly, 

Charles  Lawrence, 

Harbor  Master. 

William  K.  Tucker,  Esq., 

Secretary  Board  of  Trade. 
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LETTER  FROM  THE  SECRETARY  OK  THE  PHILADELPHIA  DRUG  EXCHANGE. 

* 

Philadelphia  Drug  Exchange, 

Philadelphia,  March  83,  1888. 

Dear  Sir:  In  reply  to  your  request.  I  herewith  submit  the  following  extracts  from 
the  minutes  of  the  board  of  directors  of  this  association,  regarding  the  subject  of  the 
proposed  removal  of  Smith's  and  Windmill  islands  from  tho  Delaware  River,  viz  : 

[Extract  from  the  minutes.  December  14,  1887  ] 

"A  communication  from  the  Philadelphia  Maritime  Exchange  under  date  of  Novem- 
ber 25  was  read,  regarding  the  removal  of  Smith's  and  Windmill  islands  from  tho 
Delaware,  and  requesting  the  appointment  of  a  committee  to  join  in  a  conference  with 
similar  committees  from  other  trade  associations  to  consider  tho  matter. 

"The  president  announced  that  said  committee  should  consist  of  Messrs.  John  Fer- 
gusson,  Edward  H.  Hance,  and  Richard  M.  Shoemaker." 

[Extract  from  minutes,  February  8, 1888.] 

"Mr.  John  Fergusson,  from  committee  on  navigation  of  tho  Delaware  River,  re- 
ported that,  in  company  with  Mr.  Shoemaker,  ho  had  mot  tho  committee  ou  com- 
merce of  the  select  councils  on  January  30,  and  had  expressed  the  views  of  tho  drug 
exchange  in  tho  matter  (as  being  in  hearty  accord  with  the  other  mercantile  bodies," 
after  which  it  was  resolved  that  the  chairman  be  authorized  to  proceed  to  Washing- 
ton, should  occasion  require,  and  represent  the  association  before  the  Congressional 
committee." 

On  March  14  tho  joint  report  of  the  several  committees,  bearing  dato  February  17, 
waa.  received,  of  which  yon  already  have  a  copy.  This  (the  drug  oxchaugo)  com- 
mittee was  then  discharged  from  tho  further  consideration  of  the  subject. 

[seal.]  William  Gulagee, 

Secretary. 

Mr.  W.  R.  Tucker, 

Secretary  of  the  Board  of  Trade. 


PREAMBLE  AND  RESOLUTIONS  OF  THE  PIIII^DELPIIIA  BOARD  OF  TRADE. 

Office  of  the  Board  of  Trade, 

Philadelphia,  March  23,  1888. 

The  board  at  its  meeting  hold  Jauuary  17,  1887,  unanimously  adopted  tho  follow- 
ing preamble  and  resolutions : 

Whereas  tho  increasing  commerce  of  Philadelphia  demands  enlarged  wharf  facili- 
ties for  vessels  of  tho  great  capacity  now  ongaged  in  our  coastwiso  and  foreign  trade ; 
and 

Whereas  it  is  a  notorious  fact  that  there  are  few  but  piers  with  length  enough  to 
accommodate  safely  the  large  vessels  now  trading  to  this  port,  and  if  it  be  desired  to 
retain  our  commorco  some  speedy  and  radical  measure  must  be  adopted  to  secure  tho 
extension  of  our  wharves  to  meet  the  demands  of  the  day  ;  and 

Whereas  the  further  extension  of  tho  port  warden's  lino  under  tho  existing  con- 
dition has  been  declared  by  recognized  authorities  unwise  and  dangorous,  thus  re- 
stricting the  length  of  our  wharves  to  their  present  inadequate  dimensions:  and 

Whereas  Smith's  and  Windmill  islands  stand  as  permanent  barriers  to  the  future 
improvement  of  our  valuable  river  frontage  and  threaten  most  seriously  the  commer- 
cial welfare  of  our  great  city :  Therefore, 

Be  it  resolved,  That  tho  president  of  the  board  bo  requested  to  appoint  a  committee 
of  five  members  to  take  into  consideration  tho  feasibility  of  tho  removal  of  Smith's 
and  Windmill  islands  and  tho  adjacent  shoals. 

Resolved,  That  the  said  committee  on  the  "removal  of  Smith's  and  Windmill 
inlands"  be  authorized  to  confer  with  committees  of  the  Commercial  and  Maritime  Ex- 
changes and  such  other  organizations  as  it  may  deem  wiso  and  proper. 

The  following  committoe  was  appointed  by  the  president:  Messrs.  John  Price 
Wetherill,  Henry  Winsor,  Benjamin  S.  Janney,  jr.,  E.  K.  Stevenson,  and  William 
Brokie. 

True  copy. 

W.  R.  Tucker, 

Secretary. 

KNG 
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MEMORIAL  TO  CONGRESS  FROM  DIFFERENT  TRADE   ORGANIZATIONS  OF  PHILADEL- 
PHIA, PENNSYLVANIA. 

Office  op  the  Philadelphia  Board  of  Trade, 

Philadelphia,  ,  18—. 

Copy  of  memorial  adopted  at  a  mooting  of  representatives  of  the  Board  of  Trade,  Cv»e 
morcial  Exchange,  Maritimo  Exchange,  Drug  Exchange,  Grocers  and  Importer*'  Ej 
change,  Vessel- owners  and  Captains'  Association,  and  the  wardens  of  the  port  of 
Philadelphia,  held  at  the  Board  of  Trade  rooms  February  10,  1888,  at  the  call  of  M' 
John  Prico  Wotberill,  chairman  of  the  special  committee  of  the  Board  of  TtzL 
on  the  removal  of  Smith's  and  Windmill  islands. 

To  tlie  honorable  the  Senate  and  House  of  Representatives  in  Congress  assembled  : 

This  Joint  memorial  of  the  Board  of  Trade,  the  Commercial  Exchange,  the  Maritizt? 
Exchange,  the  Drug  Exchange,  the  Grocers  and  Importers'  Exchange,  the  Vesscl-ow  - 
ers  and  Captains'  Association,  and  the  wardens  of  the  port  of  Philadelphia,  represent- 
ing in  their  membership  the  various  mercantile  and  trade  interosts of  the  city  of  Phil 
adelphia,  respectfully  represent  that  they  are  thoroughly  impressed  with  the  grea: 
importance  of  furnishing  to  the  coastwise  and  foreign  commcrco  of  Philadelphia  tl* 
greatest  facilities  for  the  economical  handling  of  vessels  and  their  cargoes. 

That  by  reason  of  the  existence  of  the  present  conditions  of  the  Delaware  River  th 
further  lengthening  of  the  piers  on  that  river  in  front  of  our  city  can  not  be  undertake 
without  offering  an  obstruction  to  the  navigation  of  said  river.  This  is  a  matter  deserv- 
ing the  most  serious  attention  when  we  cousider  the  limited  number  of  piers  that  a.** 
of  sufficient  length  to  accommodate  the  enlarged  vessels  of  the  present  day. 

That  the  subject  of  the  improvement  of  our  harbor  has  been  ably  considered,  and  rr 
ported  on  by  the  United  States  Advisory  Commission  to  the  harbor  commission  d 
Philadelphia,  which  commission  will  not  adviso  tho  greater  extension  of  the  piers  be- 
tween Washington  avenne  and  Willow  street  until  Smith's  and  Windmill  islands 
the  shoals  above  and  below  them  are  removed ;  and  further  report  that  any  proj«*ct  fit 
the  extension  of  wharves  and  the  removal  of  the  islands  should  be  comprehensn 
enough  to  includo  the  improvement  of  the  harbor  from  tho  head  of  Petty's  Island  t 
tho  lower  end  of  the  shoals,  and  also  the  control  of  the  wharf  lines  on  both  sides  ai 
tho  river. 

That  the  city  councils  of  Philadelphia  have  accepted  and  adopted  the  report  of  li 
harbor  commissioners,  with  the  recommendations  of  tho  United  States  Advisory  Com 
mission. 

That  we,  representing  our  merchants  and  tradesmen,  firmly  believe  the  conclusion 
of  tho  United  States  Advisory  Commission  to  be  wise,  and  that  we  can  only  hope  to: 
ample  harbor  facilities  by  the  removal  of  the  islands  in  question,  which  stand  ahl? 
i  n  the  way  of  harbor  improvements  and  as  obstructions  to  tho  freo  intercourse  hetwwt 
tho  States  of  Pennsylvania  and  New  Jersey;  therefore  your  memorialist*,  tho  Boat 
of  Trade,  the  Commercial  Exchange,  the  Drug  Exchange,  the  Grocers'  and  Importer; 
Exchange,  tho  Vessel-owners'  and  Captains'  Association,  ond  tho  wardens  of  lb- 
Port  of  Philadelphia  most  earnestly  petition  your  honorable  bodies  for  the  enactraer; 
of  such  a  law  as  will  early  permit,  under  tho  direction  of  tho  proper  authority,  tk 
removal  of  the  islands  now  obstructing  the  navigation  and  commerce  of  our  rive: 
Delaware  and  retarding  the  improvement  of  tho  harbor  of  tho  port  of  Philadelphia. 

And  your  memorialists  will  ever  pray,  etc. 

True  copy. 

W.  R.  Tucker, 

Secretary. 

Philadklthia,  March  23,  1888. 

PREAMBLE  AND  RESOLUTION  OF  THE  BOARD  OF   DIRECTORS  OF  THE  PIULADELDHli 

MARITIME  EXCHANGE. 

TnE  Philadelphia  Maritime  Exchange, 

Office  op  the  Secretary, 
Philadelphia,  Pa.,  March  23, 1^8-. 

PROPOSED  removal  of  smith's  and  windmill  islands,  f.tc. 

On  January  17,  1887,  tho  board  of  directors  of  this  exchange  unanimously  adopts 
the  following  preamble  aud  resolution: 

44  Whereas  there  is  an  urgent  necessity  for  better  wharfago  accommodation  oa  tir 
Delaware  River  front  in  the  neighborhood  of  the  business  portion  of  the  city  ;  sod 

"  Whereas  the  warden's  lino  as  laid  down  by  the  Advisory  Board  of  the  Harba 
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Couimissiou  prevents  any  extension  of  piers  at  these  points,  and  in  somo  cases  iocom- 
tuends  their  being  contracted : 

*'  Resolved,  That  this  exchange  appoints  its  pilotage  and  navigation  committee  to 
confer  with  committees  named  by  the  Board  of  Trade,  Commercial  Exchange,  and  other 
bodies,  to  consider  tbo  feasibility  of  the  removal  of  Smith's  and  Windmill  islands, 
with  the  shoals  connected  therewith,  which  now  obstruct  navigation  iu  the  harbor 
and  prevent  improvements  on  tho  river  front." 

Edw.  R.  Sharwood, 

Secretary. 


RESOLUTION  ADOPTED  BY  THE  HOARD  OP  DIRECTORS  OF  THE  COMMERCIAL  EXCHANGE 

OF  PHILADELPHIA. 

The  Commercial  Exchange  of  Philadelphia, 

Philadelphia  March  26,  1886. 

At  a  meeting  of  the  board  ofdiroctors  of  the  Commercial  Exchange  of  Philadelphia, 
bold  October  27,  1487,  the  following  resolution  was  unanimously  adopted: 

"  Rctolred,  That  the  presideut  of  tho  Commercial  Exchauge  bo  authorized  and  re- 
quested to  appoint  a  committee  of  Uvo  to  act  in  conjunction  with  the  Board  of  Trade 
.1  ml  such  other  committees  as  may  bo  appointed  by  other  commercial  or  trade  bodies  of 
our  city  in  carrying  out  the  removal  of  Smith's  aud  Windmill  islands  in  the  Dolawaro 
Kiver." 

[seal.]  Harvey  K.  Hinchman, 

President. 

C.  Ross  Smith, 

Secretary. 


APPENDIX  TO  THE  JOURNAL  OF  8ELECT  COUNCIL,  CITY  OF  PHILADELPHIA. 

[Appendix  No.  112  ] 

Philadelphia,  January  *J0,  1868. 

To  the  Select  and  Common  Councils  of  the  City  of  Philadelpha: 

Gentlemen  :  The  committee  on  commerce  and  navigation,  to  which  was  referred  a 
communication  from  the  board  of  harbor  commissioners,  submitting  for  the  consider- 
ation of  your  honorable  bodies  a  comprehensive  and  handsomely  indorsed  report  aud 
plan  for  tho  improvement  of  tho  harbor  and  port  of  Philadelphia,  which  it  is  proposed 
to  be  accomplished  by  the  purchase  of  Smith's  aud  Windmill  islauds  and  a  portion  of 
Potty's  Island,  and  the  removal  of  the  two  first-named  bodies  of  land  in  their  entirety, 
aud  a  portion  of  the  latter,  together  with  the  shoals  adjacent  thereto,  which  is  amply 
aud  ably  set  forth  by  the  board  of  harbor  commissioners  in  their  report  above  alluded 
to  and  submitted  to  councils  on  the  5th  day  of  January,  1888,  and  to  be  fouud  in  the 
appendix  of  Common  Council  (Xo.  185)  on  said  date,  respectfully  submit  that  the  com- 
mittee met  in  select  council  chamber  on  the  30th  day  of  Jannary,  1883  ;  to  this  meeting 
the  harbor  commission,  Commercial  Exchauge,  Maritime  Exchange,  Board  of  Trade, 
Drng  Exchange,  the  Vessel-Owners  and  Captains'  Association  were  invited,  as  well  as 
officers  of  the  Pennsylvania  aud  Reading  Railroad  companies.  Tho  several  commercial 
and  maritime  bodies  and  the  corporations  were  represented  by  gentlemen  who  made  able 
and  exhaustive  argnmentain  snpportof  the  report  of  the  harbor  commissioners.   At  the 
conclusion  thereof  your  committee  agreed  to  submit  for  your  consideration  and  ap- 
proval- 
First.  The  resolution  approving  and  indorsing  tho  report  of  the  board  of  harbor 
commissioners  as  submitted  by  the  United  States  Advisory  Commission,  recommending 
the  removal  of  Smith's  and  Windmill  islands  and  part  ot  Potty's  Island  and  the  adja- 
cent shoals,  thereby  permitting  the  extension  of  the  wharves  of  the  city,  and  memorial- 
izing Congress  to  make  tho  improvements  as  suggested  by  appropriating  moneys  to  pur- 
chase the  islands  and  do  the  work. 

Secoud.  A  resolution  requesting  the  commercial  and  maritime  bodies  and  corpora- 
tions interested  toco  operate  with  councils  and  this  committee  in  urging  the  matter  of 
the  improvement  of  the  harbor  by  the  removal  of  the  islands. 

James  A.  Freeman,  Chairman.  John  E.  Hanifen. 

William  McMullen.  Thomas  J.  Ryan. 

J.  B.  Van  Dusen.  John  B.  Dallas. 

Edwin  8.  Stuart.  Ceo.  L.  Pfouts. 

Samuel  Hart.  Harold  Manx. 

Geo.  L.  Horn.  James  P.  Park. 

A.  E.  Jones.  A.  C.  Patierson. 
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Resolution  indorsing  and  approving  the  report  of  the  board  of  harbor  commissioner*  ia  ti 
matter  of  the  improvement  of  the  harbor  of  Philadelphia,  and  memorializing  Congreu  * 
authorize  the  improvements  suggested  in  said  report. 

Resolved,  That  tho  select  and  common  councilsof  the  city  of  Philadelphia  hereby  ap- 
prove and  indorse  tho  report  of  tho  board  of  harbor  commissioners,  recommendia?  i 
plan  for  the  improvement  of  the  harbor  of  Philadelphia,  as  submitted  by  the  Unit" 
States  Advisory  Commission,  by  tho  removal  of  Smith's  and  Windmill  islands  and  pi' 
of  Petty's  Island  and  the  adjacent  shoals,  thereby  permitting  the  extension  of  Ct 
wharves  in  front  of  tho  city;  and 

That  the  following  memorial  be  presented  to  Congress  upon  the  subject : 

To  the  honorable  the  Senate  and  House  of  Representatives  in  Congress  assembled : 

This  memorial  of  the  select  and  common  councils  of  the  city  of  Philadelphia  reapetr 
fullv  represents — 

•  That  there  is  demanded  at  the  port  of  Philadelphia  enlarged  wharf  facilities  for  »L 

larger  vesselsof  greater  capacity  now  engaged  in  tho  transportation  of  freight,  both  for- 
eign and  coastwise. 

That  there  are  now  but  few  piers  with  sufficient  length  to  safely  accommodate  ib* 
large  vessels  of  the  class  above  mentioned,  this  being  a  matter  of  serious  con  aiders  tin 
and  one  vitally  affecting  the  future  commercial  prosperity  of  our  city  and  State. 

Thattho  city  councils,  through  their  board  of  harbor  commissioners,  have  bad  ucdf 
consideration  tho  report  of  the  Uuited  States  Advisory  Commission  to  the  said  Coma  - 
sioners,-  which  Advisory  Commission  has  made  a  careful  and  thorough  study  of  the  tti 
ject  of  the  improvement  of  the  harbor,  and  submi  t  as  their  conclnsions  that  an  extent  : 
of  the  piers  between  Washington  avenue  aud  Willow  street,  without  injury  to  the  ha: 
bor,  can  only  be  made  by  the  removal  of  Smith's  and  Windmill  islands  and  the  ah 02  - 
above  and  below  them ;  and  also  that  any  plan  for  the  removal  of  these  islands  and  si- 
extensions  of  the  piers  should  be  comprehensive  enough  to  includo  the  improvement  v. 
tho  harbor  from  tho  head  of  Petty's  Island  to  the  lower  end  of  the  shoals,  and  the  cos- 
Irol  of  the  wharf  lines  on  both  sides  of  the  Delaware  River. 

That  the  city  councils  aro  satisfied  that  the  conclusions  arrived  at  by  such  an  al 
commission  are  wise,  and  that  they  receive  the  indorsement  of  thoso  most  deeply  int« 
estedin  the  commercial  prosperity  and  advancement  of  the  port  of  Philadelphia :  Then 
fore, 

Your  memorialists,  the  select  aud  common  councils  of  the  city  of  Philadelphia,  mov 
earnestly  petition  your  honorable  bodies  to  enact  such  a  law  as  will  authorize  the  Str 
rotary  of  War,  through  the  United  States  Corps  of  Engineers,  to  early  commence  ti." 
improvement  of  the  harbor  of  Philadelphia  in  manner  as  set  forth  in  this  memorial. 


Resolution  requesting  and  authorizing  the  committee  on  commerce  and  navigation,  in  cot- 
junction  with  the  harbor  commissioners  and  other  bodies,  to  urge  upon  Congress  the  BC 
ier  of  the  improvement  of  the  harbor  and  port  of  Philadelphia. 

Resolved  by  select  and  common  councils  of  the  city  of  Philadelphia,  That  the  comm.; 
t«?e  on  commerce  and  navigation,  in  conjunction  with  tho  board  of  harbor  comm> 
niouors,  board  of  port  wardens,  the  several  commercial  and  maritime  orgauizatk'  - 
of  the  city,  and  representatives  of  tho  Pennsylvania  and  Reading  Railroad  cotup*n:r- 
be,  and  are  hereby,  requested  and  authorized  to  urge  upou  the  Senate  and  Hon*'  *' 
Representatives  of  the  United  States  the  importance  Of  the  adoption  of  such  legifc* 
tion  as  will  assist  in  carrying  out  tho  suggestions  relative  to  the  improvement  of  t- 
harbor  and  port  of  Philadelphia,  as  set  forth  in  the  report  of  the  Board,  of  Harbor 
Commissioners,  submitted  to  councils  on  January  5,  168rt,  and  printed  in  the  1- 
peudix  of  that  day. 


LETTER  OF  THE  SECRETARY  OF  THE  PHILADELPHIA  BOARD  OP  TRADE, 


Office  of  the  Board  of  Trahk. 

Philadelphia,  March  «9,  ld-- 
Sir:  In  reply  to  your  request  that  the  Board  of  Trade  should  revise  its  estimate  0 
the  probable  cost  to  tho  Government  of  the  islands  to  bo  removed  in  th#  improveim-: 
of  our  harbor,  by  reason  of  the  error  made  in  submitting  the  acreage  of  the  pan 
Petty's  Island  required,  I  would  state  that  I  find  tho  parties  furnishing  the  Box' 
-  with  the  estimated  value  of  that  portion  of  Petty's  Island  made  their  calculation^ 
basis  of  tho  valuo  of  the  property  contained  outside  of  the  lino  drawn  bv 
States  Advisory  Commission  to  tho  board  of  harbor  commissioners,  ana  o% 
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n  the  basis  of  the  number  of  ncres  submitted  in  your  commnuical  ion  of  the  20th 
tistant. 

Tbo  Board  tbereforo  finds  it  unnecessary  to  aineud  its  original  est  imate  as  presented 
o  you  in  its  communication  under  date  of  tbe  23d  instant. 
I  remain,  sir,  your  obedient  servant, 

W.  R.  Tucker, 

Secretary. 

Cot.  William  P.  Craighill, 

Corj>8  of  Engineers,  Chairman,  etc. 


LETTER  OF  THE  SECRETARY  OF  THE  PHILADELPHIA  BOARD  OF  TRADE, 

Office  of  the  Board  of  Trade. 

Philadelphia,  March  28,  1888. 

Sir:  I  again  address  you,  in  order  to  forward  a  letter  of  tbe  Hon.  William  J.  Sewell 
accompanying  copies  of  resolutions  passed  by  tbe  legislature  of  tbo  State  of  New 
Jersey  and  tbe  city  council  of  Camden,  in  tbe  State  ot  Now  Jersey,  relative  to  tbe 
iccessity  of  tbe  removal  of  tbo  islands  now  obstructing  tbo  barbor  of  tbe  port  of 
Philadelphia. 

This,  and  tbe  inclosures,  I  would  be  pleased  to  have  yon  consider  as  a  supplement 
o  the  communication  addressed  to  yon  by  this  Board  of  Trade  under  dato  of  tbo 
JUd  instant. 

I  bavo  tbe  honor  to  remain,  sir,  your  most  obedient  sorvant, 

W.  R.  Tucker, 

Secretary . 

Col.  Wm.  P.  Craighill, 

Corps  of  Engineers,  Chairman,  etc. 


LETTER  OF  THE  HON.  W.  J,  SEWELL. 

Camdex,  N.  J.,  March  27,  1888. 

My  Dear  Sir  :  I  beg  to  inclose  you,  at  the  request  of  Mr.  Geo.  B.  Roberts,  a  certi- 
icd  copy  of  resolution,  relative  to  removal  of  obstructions  in  the  Delaware  River, 
which  passed  tbe  legislature  of  the  State  of  New  .  Jersey ;  also  one  on  this  subject 
.vhich  passed  the  city  council  of  Camden.  » 

I  would  further  state  that  the  riparian  commission  of  New  Jersey,  some  months 
»go,  in  view  of  the  proposed  removal  of  these  obstructions,  changed  the  riparian  line 
n  front  of  Camden,  advancing  the  same  :UX)  feet. 
Very  respectfully,  yours, 

W.  J.  Sewell. 

Mr.  Wm.  R.  Tucker, 

Secretary  Hoard  of  Trade,  Philadelphia. 


JOIXT  RESOLUTION  OF  THE  LEGISLATURE  OF  TnE  STATE  OF  NEW  JERSEY. 

State  op  New  Jersey: 

Joint  resolution  requesting  Congress  to  make  an  appropriation  for  the  removal  of  Smith's  or 

Windmill  Island  from  the  Delaware  Iiiver. 

Whereas  the  navigation  of  the  Delaware  River  between  the  cities  of  Camden,  in  the 
<tate  of  New  Jersey,  and  Philadelphia,  in  tbo  State  of  Pennsylvania,  is  impeded  and 
Abstracted  by  the  island  known  as  Smith's  Island,  or  Windmill  Island,  located  near 
tho  center  of  said  river,  to  the  great  loss,  inconvenience,  anddamago  to  the  citizens  of 
this  State,  anil  of  the  State  of  Pennsylvania :  Therefore, 

1.  He  it  resolved  by  the  senate  and  general  assembly  of  the  State  of  New  Jersey,  That  the 
Senators  and  Representatives  in  Congress  from  this  State  are  earnestly  requested  to 
«iipi>ort  and  use  their  influence  with  tho  present  Congress  for  an  appropriation  of  suf- 
lirieut  money  to  defray  tho  expense  of  an  examination  of  the  island  in  tho  Delaware 
Iiiver  between  the  cities  of  Philadelphia  and  Camden,  with  a  viow  to  tho  removal  of 
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Haiti  islands,  which  not  only  impede  and  obstruct  the  navigation  of  said  river,  bo.  «: 
tho  occasion  of  great  loss,  inconvenience,  and  damage  to  the  citizens  of  this  Stat*  u_i 
of  the  State  of  Pennsylvania. 

2.  And  be  it  resolved,  That  copies  of  this  resolution  be  forwarded  to  tho  Senator.-  *o 
Representatives  in  Congress  from  New  Jersey  by  tho  secretary  of  state. 

Approved  February  15,  1098. 

State  of  New  Jersey, 

Department  of  State : 

I,  Henry  C.  Kelsoy,  secretary  of  state  of  tho  State  of  New  Jersey,  do  hereby  err: 
that  tho  foregoing  is  a  true  copy  of  joint  resolution  No.  3,  passed  by  the  legislar-' 
of  this  State  and  approved  by  the  governor  the  15th  day  of  February,  A.  D.  18^- 
taken  from  aud  compared  with  tho  original  now  on  fde  in  my  office. 

In  testimony  whereof  I  have  hcrennto  set  my  hand  and  affixed  my  official  sea 
Trenton,  this  twenty-seventh  dav  of  March,  eighteen  hundred  and  eighty-eighr.. 

[heal.]  j Henry  C.  Krlsry. 

Secretary  of  Simt^ 


RESOLUTION  OF  TIIE  CITY  COUNCIL  OF  CAMDEN,  NEW  JERSEY. 

The  following  is  an  abstract  of  the  minutes  of  a  special  meeting  of  the  city  com> 
held  February  14,  1888. 

Whereas  tho  interest  of  Camden  being  identified  with  that  of  our  sister  city  Th- 
dclphia,  wo  join  in  the  request  for  the  removal  of  tho  islands  opposite  this  city,  d'1 
ing  thorn  an  obstruction  to  navigation  and  impeding  the  progress  of  a  great,  coma 
cial  city,  causing  a  formation  of  a  bar  at  its  head  which  is  and  has  been  a  eontis 
source  of  expenso  to  tho  Government  to  remove  tho  same,  whereby  a  channel  m*  < 
opened  for  the  free  passage  of  ferriage,  tho  only  means  of  communication  betwe*  r 
two  cities ;  and 

Whereas  in  view  of  tho  growing  domauds  of  a  rapidly  increasing  population  1  ( 
more  rapid  transit,  aside  from  the  demands  commercially,  wo  urge  upon  the  men:  • 
of  Congress  that  their  iulluenco  be  extended  towards  the  accomplishment  of  th-. 
quest ; 

Whereas  the  bill  5978,  introduced  in  the  Congress  of  the  United  States  by  the  H  - 
Samuel  J.  Randall,  to  ascertain  tho  relations  to  commerce  of  Smith's  and  Wmdr 
islands  in  the  river  Delaware,  between  Philadelphia  aud  Camden,  and  to  improve  * 
navigation  of  the  Delaware  River,  embodies  the  only  means  whereby  the  remoTii 
such  obstructions  can  be  accomplished  :  Therefore, 

lie  it  resolved  by  the  city  council  of  Camden,  in  meeting  assembled,  That  a  committ/* 
three  members  of  city  council,  together  with  the  president  thereof,  be  appoint* 
appear  before  tho  Committee  on  Rivers  aud  Harbors  of  tho  IIous©  of  Representor; 
of  the  United  States  and  urge  the  passage  of  House  bill  No.  5978. 

I,  D.  Cooper  Carman,  clerk  of  tho  city  of  Camdeu,  do  hereby  certify  that  the  fur 
ing  is  a  true  copy  of  the  resolution  adopted  by  the  city  council  of  the  city  of  Cam* 

In  witness  whereof  I  hereunto  set  my  hand  and  cause  the  corporate  seal  of  tb«" 
of  Camden  to  bo  hereunto  affixed  this  27th  day  of  March,  A.  D.  1888. 

[  seal.  ]  D.  Cooper  Carman. 

Clerk  of  the  City  of  C*mc» 

LETTER   OF  TIIE  SECRETARY  OF  TIIE  PHILADELPHIA   DOARD  OF  HARBOR  COM* 

8IONERS. 

Office  of  Harbor  Commissioners, 

Philadelphia,  March  29,  i*- 

Sir:  I  inclose  you  herewith  a  clipping  from  the  Public  Ledger  of  November  3fl  U 
giving  an  account  of  a  meeting  held  at  the  office  of  the  board  of  port  wardens,  in  <v: 
fortuity  with  tho  following  newspaper  notice  which  was  published  in  several  of 
daily  papers: 

it  Notice. 

"  Office  of  Tns  Harbor  Commissioners. 

"    o\  ember  26,  1^* 

4i  In  considering  the  question  of  the  removal  of  Smith's  and  Windmill  Islamic  '■> 
harbor  commissioners  will  hold  a  meeting  at  the  office  of  tho  board  of  port  wsn>'- 
(Commercial  Exchange  Building)  on  Tuesday  next,  the 29th  instant,  at  12  o'clock n<^ 
All  persons  interested  in  wharves  and  the  further  extension  of  piers  on  the  Deb*' 
River  are  invited  to  be  present. 

"William  B.  Tucker, 
"Secret^ 
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In  addition  to  tbo  above  notice  about  soventy-fivo  postal  cards  wero  sent  out  con- 
•eyinjj  invitations  to  those  known  to  bo  interested  in  the  ownership  of  piers  and  in  the* 
tu  est  ion  generally. 
Yours  truly, 

W.  R.  Tucker, 
Secretary  Hoard  of  Harbor  CommiMioner*. 

Col.  Wm.  P.  Craig  mix, 

Corps  of  Engineers,  Chairman,  etc. 


[From  the  Pablio  Ledger,  November  30,  1887.] 

LOCAL  AFFAIRS— HARBOR  IMPROVEMENTS— V1KWS  OF  CITIZENS  AS  TO  THEIR  IMME- 
DIATE NEED— AN  IMPORTANT  CONFERENCE  BETWEEN  THE  HARBOR  COMMISSION, 
ADVISORY  BOARD  OF  ENGINEERS,  AND  REPRESENTATIVES  OF  THE  CITY'S  COM- 
MERCIAL INTERESTS.  t 

A  conference  was  held  in  the  office  of  the  board  of  port  wardeus  at  the  Chamber  of 
Commerce  at  noon  yesterday,  between  a  large  number  of  representatives  of  the  com- 
mercial interests  of  the  city  on  the  ono  hand  aud  the  authorities  who  have  nnder  con- 
sideration tbo  measures  for  the  improvement  of  the  harbor  of  Philadelphia.  The  meet- 
ing was  called  by  the  harbor  commission,  in  order  t  hat  the  advisory  board  of  Govern- 
ment officials  (appointed  by  tbo  President  of  the  United  States)  might  obtain  "tho 
views  and  wishes  of  those  persons  interested  in  the  commercial  prosperity"  of  Phila-  • 
dclphia,  tbo  particular  project  under  consideration  being  that  for  the  removal  of  Smith's 
and  Windmill  islands,  and  the  changes  which  would  be  necessary  in  event  of  that 
work  being  done. 

There  were  present :  Capt.  George  B.  White.  U.  S.  N. ;  Lieut.  Col.  Henry  M.  Robert, 
Engineer  Corps,  U.  S.  A. ;  Prof.  Henry  Mitchell,  IT.  S.  Coast  and  Geodetic  Survey,  and 
H.  L.  Merendin,  secretary,  constituting  the  Advisory  Board ;  Henry  Windsor,  Edwin  A. 
(iaskil),  Charles  S.  Lewis,  Chief  Engineer  and  Surveyor  Samuel  L.  Smedleyand  Wm. 
R.  Tucker,  of  the  harbor  commission;  Joel  Cook,  George  A.  Cotton,  Edw.  K.  Stev- 
enson, and  N.  McKinley  Wilson,  of  the  board  of  port  wardens;  Master  Warden  Chris- 
tian K.  Ross,  Harbor  Master  Charles  Lawrence,  president  of  common  council ;  Presi- 
dent George  B.  Roberts,  of  the  Pennsylvania  Railroad;  Superintendent  Sweigard,  of 
the  Philadelphia  and  Reading  Railroad;  John  H.  Weeks,  agent  of  the  Baltimore  and 
Ohio  Railroad  in  this  city ;  W.  W.  Frazier,  jr.,  of  Harrison,  1  razier,  &  Co. ;  Benjamin 
S.  Janney,  of  Janney  &  Andrews;  Francis  aud  Alfred  Cope,  John  Price  Wetherill, 
F.  A.  Churchman,  president  of  the  Tug-Boat  Owners'  Association ;  L.  G.  Sobermer- 
horn,  of  the  U.  8.  Engineer  Office:  Pay  Director  A.  W.  Russell,  U.  S.  N. :  Spencer  C. 
McCorkle.  of  the  U.  S.  Coast  Survey  ;  Prof.  Lewis  M.  Haupt,  University  of  Pennsyl- 
vania; Philip  Fitzpatrick,  General  W.  L.  James,  F.  R.  Pemberton,  president  of  the 
Pennsylvania  Warehousing  and  Storage  Compan v ;  William  and  Frederick  W.  Taylor, 
Charles  A.  McGinley,  Samuel  T.  McDonnell,  W.  T.  Ilager,  Hon.  Charles  O'Neill, 
William  Harkness,  J.  K.  Wheeler,  and  Edward  R.  Sharwood. 

The  meeting  was  organized  by  the  election  of  Benjamin  S.  Janney  as  chairman  and 
Jonathan  GilTingbara  secretary ;  after  which  Mr.  Windsor  stated  the  objects  of  the 
meeting.  He  said  the  Harbor  Commission's  first  work  was  in  connection  with  tho 
preservation  of  the  harbor.  It  would  be  useless  to  expend  money  for  improvements 
before  the  needed  steps  are  taken  to  prevent  injury,  from  the  encroachments  con- 
stantly being  made.  Heretofore  all  of  the  money  provided  by  tho  National  Govern- 
ment has  been  used  to  improve  tho  approaches  to  tho  harbor,  the  engineers  having 
charge  of  the  work  taking  the  ground,  very  properly,  that  a  good  harbor  would  be 
of  no  valoe  unless  the  vessels  can  get  to  it.  Mr.  Windsor  then  wont  on  to  say  that 
the  Advisory  Board,  having  now  come  to  the  question  of  tho  harbor  itself,  as  to  how 
far  the  city  wharves  can.  be  extended  in  order  to  afford  facilities  for  tho  vessels  now 
used,  and  what  new  changes  may  be  necessary,  they  want  to  kuow  what  tho  citizens 
of  Philadelphia  desire  in  the  matter  before  they  go  on  with  their  consideration  of  their 
plans. 

OPINIONS  OF  WHARF- OWNERS. 

Philip  Fitzpatrick,  speaking  as  a  wharf  and  ship-owner,  stated  that  at  the  present 
day  very  few  steamers  arc  bnilt  which  are  under  4C0  feet,  and  it  ought  to  be  well  un- 
derstood that  if  Philadelphia  wants  vessels  of  largo  tonnago  to  come  to  her  harbor 
her  wharves  must  be  at  least  500  feet  long;  yet  none  of  them  are  over  400,  aud  the 
majority  of  them  are  much  less. 

George  W.  Burton,  speaking  of  the  proposed  extension  of  tho  wardens'  line,  in 
order  to  permit  of  tho  lengthening  of  the  piers,  said  the  line  was  now  out  as  far  as  it 


Digitized  by  Google 


I 

696      REPORT  OP  THE  CHIEF  OP  ENGINEERS,  U.  S.  ARMY. 

can  go  on  tho  immediate  city  front.    To  extend  tbe  present  250-foot  piers  would  U  - 
very  expensive  business,  and  he  did  not  know  of  any  wharf-owners  who  could  d»  i 
and  expect  to  get  any  revenue  from  their  property.   Tho  gross" income  now  liter 
small,  and  50  per  cent,  of  it  is  eaten  up  in  taxation,  cost  for  dredging  oat  mat*m 
deposited  in  the  docks  by  tho  city's  sewers  (for  which  tho  city  makes  an  utterly  a  , 
adequate  appropriation),  and  in  other  ways.    He  thought  tbe  removal  of  the  iaUs- 
would  bo  to  take  away  a  barrier  against  the  northeast  winds;  that  if  it  was  not  if 
tho  islands  Delaware  avenue  would  bo  frequently  flooded,  and  tbat  the  whan> 
would  havo  to  be  raised  4  or  5  feot,  and  the  "taxation  and  expense  wonld  be  sot* 
thing  fearful."   He  thought  tho  jetties  built  above  Smith's  Island  had  resulted  in  r. 
filling  up  of  the  docks;  that  the  Pennsylvania  Railroad  trains  on  Delaware  aver 
were  injuring  tho  wharf  properties.    He  asked  who  would  pay  the  expenses  of  im- 
provements in  which  the  whole  city  was  to  share  the  benefits.    Ho  did  not  think  '. 
wharf-owners  ought  to  bear  it  all.    Ho  also  questioned  the  practicability  of  the  pin 

Mr.  Windsor  remarked  that  tho  possibility  of  tho  proposition  was  not  under  o*: 
sideration  then.    "We  are  hero  to  find  out  what  the  city  wanted.   The  engineer?  v. 
have  studied  tho  question  can  tell  us  whether  it  is  feasible." 

Colonel  Robert  said  there  was  no  practical  difficulty  in  extending  t  he  whan  - 
though  the  deep  wator  and  rapid  current  wonld  increase  the  cost.    It  was  nierel;. 
question  of  dollars  and  cenls. 

Mr.  Burton  thought  tho  cheapest  aud  best  way  to  securo  deeper  and  longer  doc* 
was  for  the  city  to  buy  tho  properties,  widen  Delaware  avenue,  and  extend  the  doci 
to  the  west.  « 

WHAT  THE  CITT  8HOULD  DO. 

Joel  Cook  said  that  Mr.  Burton  was  a  representative  of  the  wharf-owners  of  Phil> 
delphia,  and  that  what  he  had  said  about  the  difficulties  to  owners  of  the  ehcr 
wharves  was  a  subject  for  serious  consideration.    Hero  are  ono  hundred  separv 
wharf-owners,  overy  ono  of  whom  has  a  direct  pecuniary  interest  in  tbe  matter;  a* 
yet  a  majority  of  them  can  not  really  afford  to  make  tho  improvements  necessary.  3 
this  plan  of  removing  Smith's  and  Windmill  islands  aud  extending  tho  piers  is  ** 
oided  to  bo  feasible,  then  it  becomes  the  duty  of  tho  city  to  give  somo  attention  1 
the  matter,  and  to  do  somotbing  to  demonstrate  tho  desire  of  tho  city  to  foster i?  I 
commerce.   Mr.  Cook  thought  tbat  if  the  Government  agreed  to  pay  the  expense 
clearing  the  channel,  tho  city's  duty  was  to  adopt  some  broad  and  comprehend 
scheme  to  take  the  river  front  and  improve  it  in  accordance  with  these  plans.  Tr 
was  a  thing,  he  said,  we  havo  a  right  to  call  upon  the  city  to  do.    He  did  not  thirl  I 
any  encouragement  could  bo  gotten  from  Washington  unless  tbe  city  and  State  g 
some  earnest  that  they  will  contribute  toward  the  improvement. 

All  tho  diverse  interests  aro  looking  at  the  plans  from  their  respective  individu- 
stand-points,  and  ho  believed  that  the  city  would  have  to  got  possession  of  tho  wharvo 
or  she  will  never  havo  tho  commerce  Mr.  Cook  said  also  that  thus  far  the  city  H 
thorities  had  dono  nothing  for  the  commercial  interests  at  stake,  and  they  want  to  t» 
awakened  to  tho  importance  of  attending  to  something  else  than  celebrations.  [I* 
believed  the  city  would  respond  if  called  npon.  She  has  a  splendid  river,  magot 
eently  lighted  (mainly  through  the  efforts  of  Captain  White),  but  that  what 
lacking  was  suitable  wharfage.  Ho  cited  the  case  of  tho  Clyde  to  show  what  l>- 
been  done  in  the  way  of  stimulating  commerce  under  tho  most  difficult  condition* 

Edward  K.  Stevenson,  who  was  the  next  speaker,  thought  there  was  no  force  in  ti* 
objection  urged  by  Mr.  Burton  to  the  effect  that  the  islands  formed  a  barrier  toti" 
northcast  winds,  the  removal  of  which  would  be  disastrous.  He  found  that  wau? 
wharf-owners  complained  about  low  profits,  it  is  most  difficult  to  buy  any  wharf  pn>> 
orty  at  any  reasonable  price.  Tho  owners  are  getting  no  adequate  revenue  becaa* 
the  property  is  not  in  a  condition  to  earn  more.  I 

NEW  JERSKY'8  ATTITUDE. 

Mr.  Windsor  at  this  point  remarked  that  injury  had  been  to  wharf  property  in  tk  • 
city  because  of  the  attitude  of  New  Jersey.  He  believed  it  would  be  of  little  nse  ' 
spend  money  on  improvements  unless  the  harbor  can  be  protected,  and  he  thought 
was  the  imperative  duty  of  councils  to  apply  to  tho  General  Government  to  tat 
charge  of  tbe  matter,  as  has  been  dono  in  cases  where  two  States  do  not  agTee  ujw 
what  shall  bo  done.  "Our  harbor  is  in  great  danger  from  a  power  over  which  * 
have  no  control." 

John  Price  Wetherill  thought  the  riparian  commissions  of  New  Jersey  had  done  *' 
that  could  bo  required  of  them.  They  aro  ready  to  extend  th*»ir  line  700  fi»ct;  ati 
Kow  Jersey,  instead  of  being  a  laggard,  seems  likely  to  be  a  little  ahead  of  Philadel- 
phia iu  improving  tho  channel.  Ho  thought  tho  unanimous  action  of  the  three  bodk* 
representing  the  commercial  interests  of  the  city— the  Commercial  and  Maritime  Ei 
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changes  and  tho  Board  of  Trade — was  sufficient  to  show  that  the  improvements  were 
wanted.  The  widening  of  Delaware  avenue  would  he  a  proper  city  expense  ;  and  ho 
t  bought  with  proper  co-operation  between  the  corporate  and  private  iutcreststhe  im- 
provements could  be  brought  about. 

"  Wo  improve  the  property  for  the  benefit  of  the  city  at  large,"  said  Mr.  Burton, 
lt  and  we  lose  by  it." 

Harbor-master  Lawrence  said  the  city  wanted  to  bo  informed  as  to  what  her  people 
want,  and  he  claimed  that  the  corporation  was  never  slow  in  the  matter  of  public  im- 
provements. He  added  that  great  public  improvements  for  the  public  good  were  not 
stopped  because  of  individual  inconveniences. 

"  I  am  in  favor  of  extending  the  wharves,"  Baid  Mr.  Fitzpatrick,  "  no  matter  who 
pays  for  it.  I  have  bad  an  experience  as  a  ship  and  wharf  owner  for  over  thirty  years, 
and  I  know  the  necessity  of  encouraging  commerce.  Every  vessel  which  comes  here 
distributes  from  $500  to  $10,000  among  tho  people  who  most  need  it,  and  we  can  not 
expect  to  do  a  largo  business  unless  we  show  that  wo  appreciate  it  by  providing  tbo 
proper  facilities." 

Hyman  L.  Lipman,  speaking  u  merely  as  a  citizen  and  as  one  who  had  no  knowl- 
edge of  the  engineering  features  of  the  proposition,"  expressed  the  belief  that  uulctw 
efforts  are  made  to  bring  trade  here  it  will  be  diverted  elsewhere.  Tho  great  mistake 
Philadelphia  made,  he  thought,  was  in  giving  Leaguo  Island  to  tho  Government.  If 
that  is  not  to  be  used  as  a  naval  station  or  a  gun  foundry  steps  should  bo  taken  to  get 
it  back,  when  it  could  be  used  greatly  to  tho  benefit  of  the  commcrco  of  tbo  port. 

PRESIDENT  ROBERTS  TALKS. 

• 

President  George  B.  Roberts,  of  the  Pennsylvania  Railroad  Company,  was  then 
called  upon  to  give  his  views  in  the  matter,  particularly  with  reference  to  the  atti- 
tude of  the  New  Jersey  authorities.  Mr.  Roberts  said  that,  with  the  engineers  of  the 
company,  ho  had  looked  into  the  subject  and  had  readied  t  he  conclusion  thatnothiug 
but  the  removal  of  Smith's  Island  would  afford  the  facilities  needed,  and  that  that 
would  be  of  no  use  unless  the  New  Jersey  anthoritics  agreed  to  extend  the  riparian 
line  at  least  half  tho  distance,  which,  ho  believed,  ought  to  be  done  to  produce  the 
best  effect.  Tho  commissioners  indicated  a  willingness  to  do  what  the  .engineers 
deemed  right  in  reference  to  moving  out  the  lino  so  as  to  make  the  channel  clear 
when  tho  island  is  removed.  "As  an  engineer,"  continued  Mr.  Roberts.  44 1  believe 
that  if  this  is  done  the  difficulties  in  reference  to  tho  wharves  will  be  largely  remedied. 
Our  experience  is  in  the  line  indicated  by  the  gentleman  who  has  complained  of  the 
cost  of  maintaining  them,  but  the  cause  is  more  due  to  the  presence  of  Windmill  Island 
than  anything  else.  The  island  makes  a  deep  and  narrow  channel  on  this  side,  and 
it  will  have  to  be  removed,  and  tho  water,  being  allowed  to  distribute  more  widely, 
would  have  a  proper  depth. 

11  In  this  matter  it  will  not  do  to  consider  what  is  the  interest  of  the  individual.  The 
Pennsylvania  Railroad  will  have  to  expend  a  very  large  sum,  but  it  will  be  benefited 
by  it.  If  wo  are  to  bring  onr  ferry  up  to  what  the  future  will  require  we  must  have 
a  different  Warden's  line.  If  tho  islands  were  removed  there  would  then  be  an  op- 
portunity to  improve  tho  wharf  properties  and  make  them  suited  to  the  commerce  of 
the  day.*  That  they  are  not  suitable  is  hardly  worth  arguing  here  to-day.  Philadel- 
phia gets  nominally  nothing  for  her  piers,  because  they  are  nominally  worth  nothing. 
Our  dnty  now  is  to  ascertain  what  is  best  for  the  city,  and  if  any  individual  does  not 
see  fit  to  improve,  his  property  must  remain  unproductive,  and  those  who  do  improve 
will  reap  tho  benefit.  It  is  absolutely  necessary  that  the  islands  should  be  removed, 
and  the  work  is  a  trifling  one  in  comparison  with  what  it  means  for  this  city." 

A  SUGGESTION  FROM  PROFESSOR  HAUPT. 

After  Superintendent  Sweigard  had  stated  briefly  that  the  Reading  Railroad  Com- 
pany would  join  in  the  movement,  Professor  Uanpt  said  ho  wanted  to  suggest  ono  or 
two* thoughts  which  had  not  been  tonched  upon.  lie  said:  "Suppose  the  changes 
are  made  and  tho  great  ocean  steam-ships  can  como  to  tho  piers  along  the  city  front 
proper  to  load  and  discharge.  This  would  necessitate  enormous  transportation  of 
freight  and  an  engorgement  would  result.  Then  perhaps  Philadelphia  will  not  always 
depend  upon  ferry  connection  with  Camden,  and  in  tho  event  of  the  construction  of 
a  bridge  tho  island  would  be  found  to  be  an  advantage."  He  suggested  a  division  of 
the  commerce,  the  foreign  vessels  being  received,  say,  at  tho  mouth  of  the  Schuylkill, 
while  the  upper  wharves  could  bo  used  for  domestic  commerce. 

Francis  Cope  thought  that  wharf-owners  generally  would  bo  glad  to  take  advan- 
tage of  any  chance  to  extend. 

Mr.  Stevenson  read  a  letter  from  General  Manager  McLeod  stating  that  tho  Reading 
Company  would  assist  in  any  movement  for  the  improvement  of  tho  port,  and  would 
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extend  their  pier  at  Willow  street  as  nearly  as  possible  simnltaneoubly  with  \he  r 
moval  of  the  island. 

Finally,  npon  motion  of  Mr.  Winsor,  a  resolution  was  passed  urjfiuir  tb<-  cjrr. 
out  of  the  plan,  and  Mr.  Cook  suggested  that  with  a  view  of  furthering  tbe  pre 
the  meeting  had  better  adjourn,  subject  to  the  call  of  the  chair,  which  was  agTee.iv 

After  a  few  remarks  by  Congressman  O'Neill,  in  which  he  expressed  his  cordial  ±: 
proval  of  the  conclusion  reached  and  promised  his  hearty  co-operation,  the  meet  it  ; 
adjourned. 


LETTER  1  ROM  LEONARD  MYERS,  ATTORNEY  FOR  WILLIAM  LOXGSTBETIL 

Philadelphia,  March  lr*- 

Dkar  Sir:  By  a  recent  act  of  Congress  you  are  authorized  to  report  upon  the  ess- 
ditiou  of  Smith's,  Windmill,  and  other  islands  and  shoals  or  bars  in  the  river  Deiawa. 
opposite  to  Philadelphia,  which  it  is  proposed  to  remove  in  the  interest  of  commcr. 
and  also  the  probable  cost  of  such  removal. 

To  the  north  and  east  of  Smith's  Island,  and  separated  from  it  by  a  narrow  ehani- 
only,  is  an  island  of  10  acres  and  91  perches,  which,  upon  survey,  was  granted  by  xLs 
State  of  Pennsylvania  to  Joseph  Fox  and  Moses  Preston  by  patent  dated  DecemU* 
30,  is:n. 

This  patent  and  the  mesne  conveyances  by  which  the  title  vested  in  tho  prt-#: 
owner,  William  Longstreth,  are  recorded  in  the  office  of  tho  recorder  of  doedsof  Pti- 
delphia  County,  and  tho  taxes  upon  said  island  have  been  regularly  paid. 

Tho  Engineer's  Department  of  the  Army  has  for  the  past  eight  years  been  endea- 
oring  to  dredge  and  keep  open  a  channel  through  Mr.  Longstreth's  Island,  treating:' 
as  a  Imr  (and  calling  it  Smith's  Island  Bar),  because,  as  they  state,  it  is  slightly  beli* 
mean  low  water.  It  is  well  known,  however,  that  this  has  not  always  been  tbe  e«* 
and  your  yearly  oflicial  report  shows  that  the  constant  accretions  and  tilling  npha^ 
mused  considerable  expense  to  keep  tho  channel  open.  In  fact,  a  comparatively  are- 
expenditure  would  fill  up  Mr.  Longstreth's  island  and  make  it  very  valuable. 

Ho  has  always  deetuod  the  channel  to  be  in  the  interest  of  commerce,  bat  very  pre* 
orly  the  War  Department  was  notified  of  his  rights  to  the  island,  now  owned  in  L  • 
family  for  thirty-five  years. 

So  careful  of  thoso  rights  has  the  State  of  Pennsylvania  been  that  many  years  a; 
when  it  was  proposed  to  cut  a  channel  through  this  island  an  act  of  the* legislate 
granting  tho  authority  provided  that  "  the  consent  of  the  owners  be  first  obtain^ 

Mr.  Longstreth  believes  that  the  removal  of  these  islands  in  tbe  Delaware  will  be 
great  benetit  to  our  national  commerce. 

Congress  having  inquired  tho  probable  cost  of  such  removal,  he. authorizes  y<n  r 
report  that  ho  will  accept  from  t bo  Government  for  his  said  property  and  all  lo»  j: 
its  removal  tho  sum  of  $!»,000. 

.  I  am,  vory  respectfully,  yours, 

Leonard  Myers, 
Attorney  for  William  Longttrt*. 

Col.  William  P.  Craigiiill, 

Corps  of  Engineers, 
President  Hoard  of  Engineers,  U.  S.  A. 


G2. 

IMPROVEMENT  OF  FRANKFORD  CREEK,  PENNSYLVANIA. 

No  work  was  done  on  Fraukford  Creek  daring  the  last  fiscal  yea: 
and  no  appropriation  for  its  improvement  has  been  made  since  that  t 
August  2,  1882,  appropriating  $10,000.  This  amount  was  practical!' 
expended  during  the  fiscal  year  ending  June  30,  1883,  in  the  fonsa 
tion  of  a  dredged  channel  7  feet  deep  at  mean  low  water,  and  even- 
ing from  the  mouth  of  the  creek  to  above  Bridge  Street  Bridge,  Brio* 
burgh. 

This  creek  is  entirely  within  the  corporate  limits  of  Pkiladelpb  > 
and  it  is  understood  tobe  regulated  by  the  municipal  authorities.  : 


Digitized  by  Google 


APPENDIX  G  REPORT  OF  LIEUT.  COL.  ROBERT. 


699 


3  not  considered  in  the  iutercst  of  commerce  and  navigation  to  recom- 
neml  farther  appropriations. 

Kraukford  Creek  lies  wholly  withiu  the  port  of  entry  of  Philadelphia,  at  which 
bo  revenue  collectod  during  tho  year  ending  December  31,  1887,  amounted  to 
;  17,878,4*24.4(5.    The  nearest  fort  and  light-houses  are,  respectively,  Fort  Mifflin  and 
lortwshoo  Range  Lights. 

Total  appropriations  to  June  30,  18*38   $10,000.00 

Total  expenditures  to  Juno  30,  1888   9, 735. 50 


Money  statement. 


July  I,  1887,  amount  available 
July  1,  188H,  balance  available 


S 


$-204.  no 

204.  50 


Amount  (estimated)  required  for  completion  of  exist  ing  project   30.000.00 

Submitted  in  compliance  with  requirements  of  sections  '2  of  river  and 
(     harbor  acts  of  18G6  and  1807. 

COMMERCIAL  STATISTICS. 

Arrivals  and  departures  of  vessels  during  the  year  ending  December  31,  1887.^ 

Arrival*.  I>o|inrhirrs. 


CIms. 


Sailinc 
Barges 


Tot-il 


Wo. 

Tom. 

no.  1 

TVwjjc. 

110 

10.500 

no 

10.  5(»0 

25 

5,000 

25  , 

5,0  JO 

135 

15,  500 

135  | 

15, 500 

Imports. 


Articles. 

Quantity. 

Yalun. 

■ 

1.00Q 
5,  000 

2, 600,  coo 
3,  000 

l,  ooo 

500 

14,250  oo 
15,  000  00 
20,  04)  i).  410 

4.  500.  00 
30, 000. 00 

2.  5(10.  00 

70,250.00 

The  above  information  was  furnished  by  tfio  Mason  Fruit  Jar  Company,  of  Brides- 
burg. 


G3. 

IMPROVEMENT  OF  SCHUYLKILL  RIVER,  PENNSYLVANIA. 

No  operations  have  been  in  progress  during  the  past  fiscal  year  since 
the  appropriation  of  $18,750.  approved  August  5,  1886,  was  practically 
exhausted,  in  the  year  ending  June  30,  1887. 

The  present  project  proposes  the  formation  of  a  channel  400  feet  wide 
and  24  feet  deep  at  mean  low  water  from  the  mouth  of  the  river  to  Girard 
Point,  adistance  of  about  1  mile ;  from  thence  to  Gibson's  Point,  a  further 
distance  of  about  3  miles,  a  channel  20  feet  deep,  and  200  feet  wide ;  from 
thence  to  Chestnut  Street  Bridge,  Philadelphia,  a  distance  of  about  3 
miles,  a  channel  of  navigable  width  and  18  feet  deep  at  mean  low  water. 
This  latter  reach  of  river  has  required  no  other  improvement  than  the 
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removal  of  about  1,000  cubic  yards  of  rock  near  Locust  and  Souti 
streets.  The  channels  proposed  are  to  be  obtained  by  dredging,  at  an 
estimated  cost  of  $485,000,  of  which  amount  $3GS,750  has  beeu  apprv 
priated. 

The  present  demands  of  commerce  limit  the  requirement  of  an  im 
proved  condition  of  river  channel  to  that  part  of  the  river  lying  between 
the  mouth  and  Gibson's  Point,  or  the  lower  4  miles  of  the  river.  At 
Girard  Point  are  located  large  grain  elevators  and  wharves.  At  Gib 
son's  Point  and  Point  Breeze,  which  are  near  each  other  and  closely 
related  as  to  commercial  requirements,  are  the  large  storage  tanks  and 
shipping  wharves  of  the  petroleum  oil  refineries.  The  large  interest* 
assembled  at  these  three  points  cover  mainly  the  commerce  of  thr 
Schuylkill  River,  and  both  the  grain  and  oil  trade  require  deep-draft 
vessels  for  the  proper  and  economical  transaction  of  their  business. 
Channel  depths  should  exist  which  would  permit  the  passage  of  vessels 
at  all  stages  of  the  tide  between  the  mouth  of  the  river  and  GibsonV 
Point  drawing  24  feet  of  water.  As  it  now  is,  deep-draft  vessels  are 
permitted  to  move  only  at  high  water,  or  else  are  obliged  to  lighter 
part  of  their  cargoes. 

The  work  which  has  been  applied  to  the  river  between  the  month  an*] 
Gibson's  Point  has  resulted  in  producing  a  channel  from  150  to  200  fee: 
wide  and  20  feet  deep  at  mean  low  water.  Between  Gibson's  Point  and 
Girard  Point  the  deepened  channel  has  been  permauent,  but  between 
Girard  Point  and  deep  water  in  the  Delaware  River  the  maintenance 
of  the  dredged  channel  has  not  been  satisfactory. 

As  previously  stated  the  project  proposes  a  depth  of  24  feet  at  meat 
low  water  between  Girard  Point  and  the  Delaware  River.  Between 
1875  and  1878  this  part  of  the  river  was  deepened  to  24  feet  by  th" 
removal  of  242,000  cubic  yards  of  material ;  in  1880  it  had  shoaled  to 
about  20  feet.  Between  1881  and  1884  it  was  again  deepened  to  24  feet 
by  the  removal  of  200,000  cubic  yards  of  material ;  iu  1887  a  survey  was 
made  of  this  part  of  the  river  and  it  was  found  that  the  channel  hal 
again  shoaled  to  20  feet.  To  redredge  the  channel  to  a  depth  of  24  fed 
for  a  width  of  300  feet  would  require  the  removal  of  about  250,000  cabic 
yardfl  of  material,  or  about  the  quantitv  which  has  been  twice  removed 
since  1875. 

The  shoaling  principally  occurs  over  a  portion  of  the  channel  abont 
1,500  feet  in  length  and  situated  directly  at  the  river  mouth.  The 
shoaling  is  mainly  due  to  the  abrupt  angle  at  which  the  tidal  current* 
of  the  Schuylkill  meet  those  of  the  Delaware  River,  and  also  to  the 
abnormal  width  of  the  former  river  at  this  point.  From  the  expeiMDtt 
of  the  past  it  seems  highly  probably  that,  instead  of  attempting  W 
maintain  the  desired  depth  of  24  feet  in  this  part  of  the  river  by  dredg- 
ing, it  would  be  more  assuredly  and  economically  accomplished  by  nV 
aid  of  a  dike  so  placed  as  to  produce  tidal  concentration  upon  the  shoal 
area. 

The  work  which  has  been  done  is  of  great  benefit  to  commerce,  ani 
the  further  improvement  of  the  river  would  be  of  great  advantage.  If 
funds  become  available  for  continuing  the  improvement  of  the  river  a 
project  will  be  submitted  covering  the  improvement  of  the  bar  at  the 
river's  mouth  by  means  of  a  dike  in  connection  with  dredging. 

An  appropriation  of  $75,000  is  recommended  for  the  fiscal  yearendiLC 
June  30,  1890,  and  if  an  appropriation  is  made  it  will  be  applied  in 
furtherance  of  the  approved  project. 

This  work  lies  in  the  collection  district  of  Philadelphia,  at  which,  as  a  port  of  f" 
was  collected  during  the  year  ending  December  'M,  1S87,  rovenne  tolk' 
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mt  of  $17,878,424.46.  The  nearest  fort  and  light-houses  are,  respectively,  Fort 
in  and  Schuylkill  River  range-lights. 

1 1  appropriations  to  June  30,  1888  $368,750. 00 

1  expenditures  to  June  30, 1888   368,519. 13 

Money  statement 

■  1,  1887,  amount  available   434.87 

f  1,  1888,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 

.tstanding  Julyl,  1887   204.00 

v*  1.  1888,  balance  available   230. 87 

onut  appropriated  by  act  of  August  11,  1888    25, 000. 00 

ount  available  for  fiscal  year  ending  June  30,  1889    25, 2*30. 87 

mount  (estimated)  required  for  completion  of  existing  project   91,250.00 

.  mount  that  can  be  profitably  expended  in  fiscal  year  ending  .1  uue  30, 1890  75, 000. 00 
ubmitted  in  compliance  with  requirements  of  sections  2  of  river  aud 
harbor  acts  of  1866  aud  1867. 


COMMERCIAL  STATISTICS. 

Arrival*  and  dejmrtures  of  vessels  during  the  year  ending  Dcumber  31, 1887. 

miners  (not  including  tugs)   83 

iling  vessels   501 

rgca   260 

Total   844 

freight  statement. 

jceived : 

Iron  ore  tons 1 , 022 

Barrels  (ompty)   887,341 

Miscellaneous  merchandise  tons. .  25, 978 

lipped : 

Grain  bushels..  4,967,497 

Floor  barrels..  45,000 

Petroleum  (crude  and  refined)  do. . .  1,236, 235 

Do  cases..  4,809,960 

Do  gallons..  6,707,935 

Miscellaneous  merchandise  tons..  13,975 

The  above  information  was  furnished  by  five  different  firms  most  largely  interested 
i  the  improvement  of  the  Schuylkill  River. 


G4. 

IMPROVEMENT  OF  ICE-HARBOR  AT  MARCUS  HOOK,  PENNSYLVANIA. 

The  river  and  harbor  act  approved  August  5,  1886,  appropriated 
i  15,000  for  improving  ice-harbor  at  Marcus  Hook,  Pa.  Under  date 
)f  August  17, 1886,  a  project  was  submitted  and  approved  August 
i5,  wherein  it  was  proposed  to  apply  so  much  of  this  appropriation  as 
night  be  necessary  to  removing  the  stone  superstructure  of  Pier  No. 
i,  and  rebuilding  it  at  the  lower  end  of  the  harbor  on  the  line  of  Pier 
So.  7  and  the  shore  pier  upon  a  timber  crib  foundation.  The  stone 
superstructure  of  Pier  No.  G  was  built  in  1881  upon  a  pile  foundation  and 
nad  given  evidences  of  weakness  by  settling  towards  the  channel  of  thei 

* 
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river.  Pier  No.  5,  the  companion  to  No.  C,  careened  in  1882,  short 
after  its  completion,  and  was  subsequently  rebuilt  on  a  crib  foundatioi 

Under  date  of  March  24,  1887,  a  contract  was  made  with  Mr.  Ir, 
Lnnt  for  the  construction  and  placing  of  the  timber  crib  foundation  : 
the  point  before  named,  and  for  removing  the  stoue  superstructu> 
from  Pier  No.  G  and  replacing  it  upon  the  uew  foundation. 

During  the  past  fiscal  year  the  proposed  new  pier  has  been  cot 
pleted  and  the  pile  foundation  of  Pier  No.  6  removed,  two  groups  > 
mooring  piles  placed  between  existing  piers,  and  the  available  de- 
water  area  of  the  harbor  increased  to  10  acres  by  dredging  58,000  cubv 
yards  from  the  previous  shoal  area  at  the  lower  end  of  the  harbor. 

At  the  close  of  the  fiscal  year  ending  June  30,  1887,  the  coostructic: 
of  the  timber  crib  which  was  to  form  the  substructure  for  the  new  pit- 
was  in  progress.  Under  the  above  named  contract  with  Mr.  Ira  Lni 
the  crib  foundation  has  been  completed,  sunk  in  position,  and  the  sunt: 
structure  removed  from  Pier  No.  G  and  placed  upon  the  crib  foundatioi 
thus  prepared  for  it. 

Influenced  by  borings  on  file  in  the  oflice,  which  indicated  hard  bottoa 
suitable  for  the  crib  foundation  at  the  proposed  site  of  the  new  pier  s: 
a  depth  of  25  feet  below  mean  low  water,  the  timber  crib  foundatioi 
was  built  25J  feet  high.  Before  placing  the  crib  additional  boring 
developed  the  fact  that  the  character  of  the  bottom  at  the  site  of  th- 
proposed  pier  was  such  as  to  require  the  foundation  to  be  carried  toi 
depth  of  30  feet  below  mean  low  water  before  a  substratum  was  reacbe. 
which  was  sufficiently  unyielding  to  bear  the  weight  which  would  t» 
imposed  upon  it  by  the  proposed  pier.  To  accomplish  this  the  trenci 
to  receive  the  crib  foundation  was  excavated  to  a  depth  of  30  feet  be 
low  mean  low  water  and  then  filled  to  a  height  of  25  feet  below  me* 
low  water  with  random  stone  carefully  leveled  to  receive  the  timbe 
crib  substructure. 

The  stone  required  to  form  this  foundation  amounted  to  559  cutr 
yards,  and  being  outside  of  the  contract  with  Mr.  Ira  Lunt  for  the  cot 
struction  of  the  pier,  was  furnished  by  Messrs.  Lieper  &  Lewis  undc 
informal  proposals  at  the  rate  of  $1.08  per  cubic  yard. 

The  entire  cost  of  the  pier,  including  the  additional  foundation,  w* 
$8,289.79.  The  cost  for  a  similar  pier  built  two  years  previous  w* 
$15,G00. 

The  low  price  at  which  the  contract  was  made  for  building  the  pk 
left  a  balance  available  for  further  work  of  about  $5,400  from  ttV 
$15,000  ou  haud.  Under  date  of  August  10,  1887,  a  modified  proc- 
tor the  expenditure  of  this  balance  of  $5,400  was  submitted  to  the  Chid 
of  Engineers,  recommending  its  application  for  the  removal  of  the  pi)e 
which  formed  the  previous  foundation  for  Pier  No.  6,  the  placing  of  i** 
groups  of  mooring  piles  between  the  inner  row  of  ice-piers,  and  \b 
dredging  of  about  00,000  cubic  yards  of  material  from  the  shoal  area* 
the  lower  end  of  the  ice-harbor.  This  recommendation  was  approve 
August  17,  18S7,  and  under  an  agreement  with  the  American  Dredp:, 
Company,  derived  from  informal  proposals,  the  pile  foundation  of  Par 
No.  G  was  removed  for  $200,  two  groups  of  mooring  piles  were  plac* 
for  $200,  and  58,000  cubic  yards  of  material  dredged  at  the  rate  of  * 
cents  per  cubic  yard. 

This  dredgiug  increased  the  area  of  that  part  of  the  ice-harbor  wbk 
is  under  the  protection  of  the  piers  from  6  to  10  acres.  The  depth: 
low  water  which  now  covers  this  area  is  from  20  to  24  feet. 

\    previously  stated,  Piers  Nos.  5  and  G  were  originally  built  in  Is* 
'  a  pile  foundation.   Pier  No.  5  careened  in  1882,  and  was  sub-* 
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ue  11  tly  rebuilt  on  a  crib  foundation.  Pier  No.  6  bad  also  giveu  evi- 
eiicesof  the  instability  of  its  foundation,  which  threatened  it  with  the 
i  to  of  No.  5.  To  avert  such  disaster  the  stone  superstructure  was 
amoved  and  placed  upon  a  crib  foundation  at  the  lower  end  of  the 
arbor. 

The  specitications  under  which  the  two  piers  were  built  in  1881  re- 
uired  the  piles  forming  the  foundations  to  be  driven  to  a  depth  of  3G 
eet  below  mean  low  water;  at  this  depth  hard  bottom  would  have  been 
cached.  In  removing  the  piles  from  the  foundation  of  No.  b"  it  was 
ound  that  they  had  only  been  driven  to  a  depth  of  from  29£  to  31  £  feet 
>e!ow  mean  low  water,  or  from  6£  to  feet  less  than  the  depth  required 
>y  the  specifications  and  the  character  of  the  bottom.    The  piles  were 

I  riven  therefore  into  a  very  soft  clay  without  passing  through  it  and 
caching  a  hard  bottom,  and  the  fair  inference  is  that  the  principal 
;ause  for  the  failure  of  the  foundations  of  Piers  Nos.  5  and  G  was  the 
in  proper  character  of  the  work  done  by  the  contractor.  The  contract 
or  this  work  was  with  the  Mount  Waldo  Granite  Company,  and  the 
■vork  was  done  for  that  company  by  Ira  Lunt. 

The  harbor  is  of  considerable  value  to  the  commerce  of  the  river 
luring  the  winter  season.  Its  utility  will  continue  even  when  the  pro- 
posed ice-harbor  at  the  head  of  Delaware  Bay  is  built,  since  the  ice- 
i  arbor  at  Marcus  llook  will  always  be  valuable  as  a  refuge  for  vessels 

II  the  upper  part  of  the  river.  The  value  of  the  harbor  to  vessels  seek- 
mg  temporary  refuge  from  ice  is  somewhat  reduced  from  the  practice  of 
vessel  owners  utilizing  the  harbor  as  a  place  in  which  their  vessels  are 
permanently  placed  during  the  winter  season. 

In  1880  and  1S81  the  project  for  the  improvement  of  this  harbor  was 
liuiended  by  providing  for  the  construction  of  a  bulkhead  about  1,800 
feet  in  length  parallel  with  the  shore-line  and  about  150  feet  outside  of 
high- water  line,  together  with  the  deepening  by  dredging  of  the  area 
in  front  of  the  bulkhead  to  a  depth  of  15  feet  at  the  present  low- water 
line,  and  decreasing  to  10  feet  depth  alongside  of  the  bulkhead.  (See 
Report  Chief  of  Engineers,  1882,  pages  751-755.) 

In  subsequent  action  towards  carrying  into  effect  this  amendment  of 
the  project  an  obstacle  arose  from  the  unwilliuguess  of  certain  riparian 
owners  to  voluntarily  authorize  the  construction  of  the  bulkhead  along 
their  property  frontage.  This  difficulty  has  not  yet  been  removed,  and 
even  if  it  could  be  it  is  doubtful  whether  in  the  light  of  past  experience 
the  advantages  of  the  bulkhead  would  not  be  neutralized  by  its  being 
largely  used  by  vessel  owners  as  a  place  of  safety  and  free  wharfage 
for  their  vessels  during  the  winter  season  of  disuse.  This  has  been  the 
practice  of  the  past  at  the  landing  piers,  and  while  it  enables  the 
owners  of  such  vessels  to  escape  dock  and  wharf  charges,  it  encumbers 
the  harbor  unnecessarily.  Against  such  improper  use  of  a  harbor  there 
seems  to  be  no  present  protective  legislation  or  authority. 

It  is  highly  probable  that  the  area  directly  in  front  of  the  bulkhead, 
lying  as  it  does  under  the  lee  of  the  landing  piers,  would  rapidly  shoal 
from  the  deposition  of  river  sediment,  and  would  therefore  require  fre- 
quent dredging  in  order  to  maintain  the  proposed  depths  along  the 
bulkhead.  The  present  harbor  has  a  protected  area  of  about  10  acres, 
carrying  a  depth  of  from  18  to  24  feet  at  mean  low  water.  This  area, 
with  a  slight  addition  to  be  obtained  by  dredging  along  the  inner  line 
of  the  harbor,  will  be  fairly  commensurate  with  the  present  require- 
ments of  commerce,  and  is  probably  as  large  as  would  be  actually  avail- 
able to  commerce  if  the  bulkhead  were  built. 
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For  the  foregoing  reasons  I  would  recommend  that  the  hitherto  pro- 
posed  increase  of  harbor  area  aud  facilities  by  the  construction  of  the 
bulkhead,  and  the  subsequent  dredging  of  t  lie  area  immediately  iu  froc: 
thereof,  be  abandoned  for  the  present,  and  that  such  funds  as  may  b* 
come  available  bo  applied  to  the  full  development  of  the  preseut  harlw: 

The  two  lauding  or  shore  piers  built  by  the  United  States  iu  1S67-V 
are  in  immediate  need  of  rebuilding  above  the  water-line  on  account  e: 
the  decay  of  their,  timber  superstructures,  and  both  the  substructure 
and  superstructure  of  the  oldest  ice-piers  require  repair.  The  exte& 
sion  of  the  deep  water  areas  of  the  harbor  should  also  be  accomplished 
by  additional  dredging. 

The  work  accomplished  during  the  past  fiscal  year  exhausted  aval 
able  funds. 

An  appropriation  of  $30,000  is  recommended  for  the  fiscal  year  end 
ing  Juue  30,  1890,  to  be  expended  in  repairs  and  dredging. 

This  work  i*  located  in  the  collection  distric  t  of  Philadelphia.  This  is  the  ne&ro: 
port  of  entry,  the  collections  during  the  year  ending  December  31,  1887,  amouDUt 
to  $17,878,4^4. 4<i.  The  nearest  fort  aud  light-house  are,  respectively,  Fort  Mifflin  IB 
Christiana  Eight. 

Total  appropriations  from  1«5G  to  June  30,  1888 
Total  expenditures  from  18;«  to  June  30,  1888.. 

Money  statement. 

July  1,  1887,  amount  available   $6,  i>8f>.  C»4 

July  1,  1887,  covered  by  existing  contracts   7,621.60 

 $14,  SU&  ] 

July  1,  1888,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 


outstanding  July  1,  1887   14,127.4 

July  1,  1883,  balance  available  —   Ml* 

Amouut  appropriated  by  act  of  August  11,  1888   15, UC* 

Amount  available  for  lineal  year  euding  June  30,  1889   15,Qf0.7. 

Amouut  (estimaUnl)  required  for  completion  of  existing  project   20,0iX  • 


Amount  t  hat  can  bo  profitably  expeuded  in  fiscal  year  ending  June  30, 1890    20,  W 
>  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1300  and  1807. 


$194, 000. '< 
193, 919.  i 


G5- 

ICE-HARBOR  AT  HEAD  OF  DELAWARE  BAY,  DELAWARE. 

Tho  act  of  August  2,  1SS2,  contained  an  appropriation  of  $2o,000tr 
*'  ice-harbor  at  head  of  Delaware  Bay,  and  for  removal  of  sunken  pi* 
in  channel  back  of  Reedy  Island,  Delaware."   The  sum  of  $3,700  « 
expended  in  1883,  in  removing  the  sunken  piers  at  Reedy  Island, 
$5,023.07  has  since  been  expended  in  surveys,  examinations,  and  offi<*' 
expenses. 

The  importance  of  this  ice-harbor  has  been  fully  set  forth  in  prerx*- 
reports,  but  the  difficulties  connected  with  it  are  so  great  that  I  doi* 
think  there  has  yet  been  any  satisfactory  solution  propose*!.  From  - 
the  information  1  have  obtained,  the  inclosing  of  the  area  by  a  ban*: 
♦hat  will  prevent  the  ingress  and  egress  of  ice  will  be  no  improvcm^ 
u  the  plan  of  detached  ice-breakers  as  heretofore  use*!  in  this 
'.be  question  of  the  most  economical  construction  for  the  ice-br*** 
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vliether  they  should  bo  stone  piers,  pile  piers,  or  floating  pontons, 
ires  more  study  than  has  yet  been  given  to  the  subject. 

appropriations  to  Jauo  30,  1888   $25,000.00 

oacpenditurca  to  Jan«5  30,  1888   8, 723. 07 

Money  statement 

t9  1887,  amount  available   $17,403.30 

1,  1888,  amount  expended  during  fiscal  year,  exclusivo  of  liabilities 
;  stand  ing  July  1, 1887..   1 , 210. 37 

1,  1888,  balance  availablo   1G.27G.U3 


G  6. 

JSTKUCTION  OF  IRON  PIER  IN  DELAWARE  BAY,  N EAR  LEWES,  DEL- 
AWARE. 

Jo  work  has  been  done  during  the  past  fiscal  year.  The  last  appro- 
ition  made  was  that  of  $13,000  on  August  U,  1682,  which  was  ex- 
ided  between  that  date  and  the  close  of  the  fiscal  year  ending  June 
1884,  in  repairs  to  the  wooden  superstructure  of  the  pier. 
£he  design  of  the  pier  provided  for  a  substructure  of  wrought-irou 
ew-piles  surmounted  with  a  timber  superstructure  or  platform. 
The  decay  of  the  timber  superstructure  is  very  rapid,  and  to  make 
3  pier  of  value  the  superstructure  must  be  maintained  with  uuim- 
ired  strength.  Parts  weakeued  by  decay  must  be  removed  early  in 
eir  deterioration  and  be  replaced  by  sound  material.  This  renders 
e  life  of  the  timber  of  short  duration,  and  consequently  the  cost  of 
lintenance  large.  To  add  to  the  quantity  of  perishable  material  in  a 
>oden  superstructure  would  be  only  to  increase  largely  the  cost  of  its 
lintenance. 

By  the  act  of  July  15,  1870,  the  railroad  having  its  terminus  in  the 
ciuity  of  the  pier  was  granted  the  privilege  "  to  extend  their  railroad 
)on  and  over  said  pier  and  to  freely  use  said  pier  in  connection  with 
ieir  said  road,  subject  to  such  regulations  and  charges  for  maintenance 
id  repairs  as  the  Secretary  of  War  may  adopt."  The  railroad  com- 
uiy  have  not  yet  exercised  this  privilege.  The  present  wooden  snper- 
ructure  was  designed  several  years  ago  before  the  adoption  of  the 
resent  heavier  weights  of  engines  and  rolling  stock.  These  increased 
eights  render  the  present  plan  of  wooden  superstructure  entirely  too 
gilt  for  the  increased  loads  which  would  be  brought  upon  the  pier  in 
&  use  by  the  railroad  company.  On  account  of  the  perishable  cbarac- 
iir  and  inadequate  strength  of  the  timber  superstructure  there  seems 
u  be  a  call  for  a  modification  of  the  hitherto  proposed  plan  so  as  to 
djiist  it  to  the  demands  of  modern  railroad  construction  In  accord- 
nee  with  the  requirements  of  the  Senate  resolution  of  March  12, 1880, 
i  special  report  was  submitted  by  the  officer  in  charge,  under  date  of 
Vpril  2,  1880  (see  Report  of  the  Chief  of  Engineers  for  1880,  pages 
£17-339),  providing  for  a  modification  in  the  hitherto  proposed  timber 
mperstrueture. 

The  plan  as  thereiu  described  proposes  an  iron  superstructure  with 
;>aved  surfaces  outside  of  the  areas  occupied  by  the  railroad  tracks  upon 
t be  pier  head,  and  an  iron  superstructure  carrying  the  track  upon  the 
approach  to  the  pier-head,  combined  with  the  use  of  timber  for  the 
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deck-covering  over  that  part  of  the  area  of  the  approach  not  occupied 
by  the  railroad  tracks.  Sach  an  iron  superstructure,  with  a  strengti 
fully  equal  to  the  requirements  of  railroad  traffic,  could  be  built  f« 
about  $93,000,  and  maintained  at  a  trilling  cost  for  repairs,  renderin; 
available  the  permanent  iron  superstructure,  which  has  been  built  at  - 
cost  of  over  $300,000. 

A  wooden  superstructure,  giving  the  same  strength  when  new  as  tLr 
proposed  iron  superstructure,  would  cost  at  first  probably  $40,000,  an . 
would  practically  have  to  be  entirely  removed  each  ten  years,  so  thai 
its  aggregate  cost  would  in  the  end  exceed  that  of  an  iron  superstructure 
Even  with  the  above  expenditure  for  repairs  the  wooden  superstructure 
would  frequently  be  in  a  condition  of  impaired  strength. 

The  pier  at  present  is  used  as  a  landing  place  by  those  who  desire  t 
communicate  with  the  shore  from  vessels  entering  Delaware  Breakwater 
Harbor:  by  the  Light-house  Establishment  for  the  temporary  storing  of 
material,  and  by  the  Quarantine  service  in  connection  with  the  mark 
hospital  located  at  Cape  Heulopen. 

During  the  gale  of  March  12, 1888,  twenty -seven  vessels  were  wiecto. 
in  Delaware  Breakwater  Harbor,  and  at  that  time  the  schooner  E.  V 
Mason,  becoming  unmanageable,  was  blown  against  the  north  side  of  tb* 
pier  near  its  shore  end.  Five  of  the  wrought-iron  screw-piles  of  the  outt: 
row  were  injured  by  the  collision  to  the  extent  of  two  being  broken  at* 
the  other  three  bent  over.  The  lateral  bracing  of  these  piles  was  al> 
displaced,  aud  with  it  the  timber  superstructure  covering  the  half  widt: 
of  the  pier  at  the  place  of  injury  for  about  126  linear  feet  of  the  pie 
A  passage-way  about  10  feet  wide  connects  the  uninjured  parts  of  tl 
pier. 

To  properly  repair  the  pier  the  five  injured  piles  aud  their  connectit; 
brace-rods  will  require  to  be  removed,-  the  two  broken  piles  will  ha< 
to  be  repaired  or  replaced  by  new  ones,  as  may  be  deemed  best  atrr 
their  removal,  and  the  three  bent  piles  straightened,  alter  which 
piles  can  be  replaced  in  their  original  positions  and  the  superstrucm- 
restored.   The  timber  required  to  repair  the  superstructure  could  b 
obtained  from  material  on  hand.    The  cost  of  restoring  the  injur*-: 
part  of  the  pier  to  its  original  condition  would  probably  reach  $*5,0V 
which  is  required  at  once. 

If  the  project  for  an  iron  superstructure,  previously  referred  to,shoiii 
be  approved,  an  appropriation  of  the  entire  amount  estimated,  namrh 
$03,000,  is  recommended  for  the  fiscal  year  ending  June  30,  1890, 
when  the  change  of  superstructure  is  begun  the  pier  will  be  useless  at 
the  new  superstructure  is  completed.   This  is  in  addition  to  the  $<U*» 
required  for  repairs. 


Tho  pier  is  in  the  colloctiou  district  of  Delaware,  the  nearest  port  of  entry  I 
Wilmington,  where  the  amount  of  revenue  collected  during  the  year  ending  D«t^-' 
31,  1887,  was  $'2,053.06.  The  nearest  fort  and  light-house  are,  respectively,  Fort  • 
ware  and  tho  Delaware  Breakwater  light. 


Total  appropriations  to  Juno  30, 1868   $368,  o*V.  .- 

Total  expenditures  to  June  30, ISSi   368, 37^  * 

Money  statement 

July  1,  1887,  amount  available   £fc.K 

July  1,  18*8,  balance  available   I -J 


i 


Amount  (estimated)  required  for  completion  of  existing  project  ....  15,1*'. 

Submitted  in  compliance  with  requirements  of  sections  1  of  river  aud 
harbor  acts  of  1*116  and  1*67. 
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;OVEMENT  OF  HARBOR  AT  DELAWARE  BREAKWATER,  DELAWARE- 


j  operations  have  been  in  progress  during  tbe  past  fiscal  year, 
lable  funds  from  the  appropriation  of  $5G,250  by  act  approved 
;u8t  5,  18S6,  having  been  practically  exhausted  at  the  close  of  the 
A  year  ondiug  June  30, 1887. 

tie  work  which  has  been  in  progress  since  the  adoption  of  the  exist- 
project  in  18S2  has  had  for  its  object  the  closing  of  the  gap  be- 
en the  breakwater  ami  the  ice-breaker  by  the  deposition  of  the 
loin  stone  which  is  to  form  the  substructure  of  the  work.   It  was 
mated  in  the  project  upon  which  tbe  present  work  is  based,  that 
net  volume  of  the  random  stone  foundation  would  be  about  87,500 
»ic  yards.    From  the  experience  gaiued  in  the  construction  of  the 
ak water  and  ice  breaker  it  is  found  that  each  cubic  yard  of  those 
ictures  represents  1J  gross  tons  of  random  stone.    From  this  data 
87,500  cubic  yards  of  foundation  would  require  about  131,000  gross 
is  of  stone. 

L'here  have  been  G0,762  tons  of  stone  already  placed  in  the  gap,  leav- 
;  about'70,000  tons  yet  to  be  placed  to  supply  the  volume  of  the  orig- 
il  estimate,  provided  no  allowance  is  made  for  the  mattresses  used 
tbe  foundation. 

At  tbe  prices  which  have  been  paid  under  the  three  contracts  in  force 
ice  the  work  of  closing  the  gap  was  commenced  in  1885,  and  allowing 
r  superintendence,  the  cost  of  completing  the  foundation  would  be 
>out  $175,000.  This  work  could  be  accomplished  in  two  seasons  if  the 
nds  therefor  were  available. 

The  completion  of  the  foundation  would  be  followed  by  the  construe- 
on  of  the  concrete  superstructure,  which  was  estimated  at  about 
370,000,  including  the  necessary  plant.  From  this  it  will  be  seen  that 
.  will  probably  require  more  than  the  $418,750estimated  in, the  money 
:atement  to  complete  tho  work.  But  it  is  better  to  postpone  a  re- 
ision  of  the  estimate  until  after  tho  commencement  of  the  concrete 
uperstructure,  or  at  least  until  the  foundation  is  about  completed. 

The  importance  of  this  work  to  both  the  commerce  of  the  Delaware 
liver  and  the  Atlantic  coast  is  such  as  to  justify  sufficient  appropria- 
ions  to  complete  the  breakwater  by  closing  the  gap  at  tho  earliest  date 
>ossible. 

The  Maritime  Exchange  of  Philadelphia  has  established  a  station  on 
he  breakwater  and  through  telegraph-cables  connecting  the  mainland 
with  their  stations  aro  in  connection  with  the  shipping  of  tho  harbor, 
rhe  reports  of  the  Maritime  Exchange  state  that  during  the  year  1887, 
5,751  vessels,  exclusive  of  tugs,  tishing,  and  small  coasting  craft,  an- 
chored under  the  protection  of  the  breakwater. 

Oil  March  12, 1888,  tho  harbor  was  visited  by  a  gale  of  almost  un- 
precedented violence,  whereby  21  vessels  lying  in  tho  harbor  were 
wrecked;  most  of  the  vessels  were  driven  ashore,  aud  so  far  as  known 
none  of  the  wrecks  have  become  obstructions  or  dangerous  to  naviga- 
tion. The  breakwater  sustained  no  injury  from  the  gale. 

•Daring  the  present  season,  should  funds  become  available,  it  is  pro- 
posed to  continue  tho  work  of  closing  the  gap  between  the  breakwater 
and  ice  breaker  by  continuing  the  placing  of  stone  in  the  substructure 
of  tbe  work. 

An  appropriation  of  $300,000  is  recommended  for  the  fiscal  year  eud- 
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ing  June  30,  1S90,  and  it'  an  appropriation  is  made  it  will  be  appliel 
in  furtherance  of  the  approved  project  for  closing  the  gap. 

Thin  work  in  situated  in  the  collection  district  of  Delaware.  Wilmington  Is  A 
nearest  port  of  entry,  at  which  the  revenue  collected  during  the  year  ending  DectE 
her  31,  1887,  waH  $2,053.06.  Fort  Delaware  is  the  nearest  fort,  and  the  Breaks 
Light  the  nearest  light-house. 

Total  appropriations  to  June  30,  1888  $2,44S,K>.: 

Total  expenditures  to  June  30, 18©8   2,447,&1C 

Total  appropriations  under  present  project  to  June  30,  18*3   256,250." 

Total  expenditures  uuder  present  project  to  Juue  30,  18*38   255,71? 

Money  statement. 

July  1,  1887,  nmount  available   $2,6d&..J 

July  1,  186*,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,  1887   2,155.* 

July  1,  1888,  balance  available   5JM 

Amount  appropriated  by  act  of  August  11,  1888  IW.wj.' 

Amount  available  for  fiscal  year  ending  June  30,  1889   100,55c1. 

f  Amount  (estimated)  required  for  completion  of  existing  project  318,75*) 

I  Amount  tuatcan  be proutablycxpendediuliscalyearendhig  Juuo  30, 1890  JGO.OL'l 
]  Submitted  in  compliance  with  requirements  of  sectious  2  of  river  ant! 
I    harbor  acts  of  1806  and  1867. 


COMMERCIAL  STATISTICS. 


Statement  shotting  number  of  vcssch  calling  at  the  Breakxcatcr  during  the  year  fdt»$r 

cember  31,  1887. 


For  orders. 

For  harbor. 

_ 

10 

12 
S6 
34 
41 

•71 
33 

2f.O 
79 
5,OT» 

4 

■'J 

1&» 

5.  512  |  9 

The  above  information  was  furnished  by  the  Philadelphia  Maritime  Exchar? 


G8. 


IMPROVEMENT  OF  RANCOCAS  RIVER,  NEW  JERSEY. 

During  the  past  fiscal  year  no  work  has  been  done  on  this  river.  "■' 
last  appropriation  ($10,000)  was  made  August  2,  18S2,  and  ftviT- 
funds  were  practically  exhausted  during  the  liscal  year  eadin"  to 

1  CQQ  *" 


1883. 


The  Rancocas  River  enters  the  Delaware  at  a  point  opposite!  - 
dale,  or  about  12  miles  above  the  foot  of  Market  street  in  the  > 
Philadelphia. 

The  act  of  March  3, 1879,  provided  for  a  survey  of  the  river  b*. 
confluence  with  the  Delaware  to  Pemberton,  X.  j. 
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.  n  1881  the  project  was  adopted  for  the  formation  by  dredging  of  a 
uiiH'l  from  150  to  200  feet  wide  and  G  feet  deep  at  mean  low  water  from 
■>  mouth  to  Centreton,  a  distance  of  7£  miles,  and  from  thence  a  chan- 
L  5  feet  deep  to  Mount  Holly,  5$  miles  above  Centreton.  The  esti- 
ited  costof  the  work  was  $82,000. 

By  act  of  March  3,  1881,  $10,000  was  appropriated  for  the  work, 
i ring  the  fiscal  year  1881-82  this  amount  was  applied  to  the  formation 
a  channel  85  feet  wide  and  6£  feet  deep  through  the  worst  obstruction 
the  lower  river,  known  as  Coates'  Bar,  wliich  is  about  4  miles  above 

0  river's  mouth.  The  work  was  accomplished  by  dredging  and  the 
rmation  of  a  dike  parallel  with  the  channel  and  extending  from  the 
>rth  bank  and  the  upper  end  of  HamUl's  Island. 

.By  act  of  Augnst2, 1882,  $10,000  was  appropriated  to  continue  the 
iprovement.  During  the  fiscal  year  1882-83  this  amount  was  ex- 
3nded  in  widening  to  150  feet  the  channel  through  Coates'  Bar. 

^No  operations  are  contemplated  during  the  present  season,  as  no 

1  nds  are  available. 

In  furtherance  of  the  approved  project,  a  channel  with  a  low-water 
epth  of  6  feet  should  be  dredged  through  the  shoals  between  Coates' 
iar  and  Centreton  at  a  cost  which  has  been  estimated  at  $22,000.  This 
mount  could  be  profitably  expended  during  the  fiscal  year  ending  June 
O,  1890. 

Kancocas  River  is  in  the  collection  district  of  Trenton,  N.  J.,  which  is  the  nearest 
ort  of  entry,  at  which  no  revenne  was  collected  during  the  year  ending  December  31, 
r*87.  The  nearest  fort  is  Fort  Mifflin,  and  tho  Horseshoe  Lights  are  the  nearest  light- 
louses. 

^otal  appropriations  to  June  30, 1888   $20, 000. 00 

total  expenditures  to  Juno  30, 1888    19, 899. 91 

Money  statement. 

July  1,  1837,  amount  available   $100.09 

July  1,  1888,  balance  available   100. 09 

f  Amount  (estimated)  required  for  completion  of  existing  project   02,000.00 

j  Amoautthatc;mbeprolitablyexpendedinfiscalyearendiug Jnne30, 1890  22,000.00 
1  Submitted  in  compliance  with  requirements  of  sections  2  of  the  river 
I    and  harbor  acts  of  1866  and  1867. 


COMMERCIAL  STATISTICS. 

Arrivals  and  departures  of  vessels  during  the  year  ending  December  31,  1887. 


Description. 

Arrivals. 

Departures. 

■ 

i 

No. 

385 
1,490 

010 
1.450 

Tons. 
52, 400 
73,  000 
KO,  0(J0 
78,  000 

A'o. 

3t<5 
1,400 

GUI 

i,4;.o 

Tom. 
02,000 
91.000 

1 '24, 000 
04.000 

3,035 

283,400 

3, 035 

371,000 

• 

710      REPORT  OP  THE  CHIEF  OF  ENGINEERS,  U.  8.  AJLJ1Y. 

«  •  . 

Freight  ttaUmcut. 


Articles. 

Quantity. 

TalMi 

0 

KECKIVKD. 

•                \    _  ,                                                                                                                                                                                                                                                                     -  ^ 

A     MA  AAA 

2,  8W,  000 
700,000 
10,200 

$32.  <K* 
7.0*> 
40,  *• 
10.  000 

19.  60* 

20.  oat 

17, 
120.-OH) 

120,000 
500 
»*) 
12,000 

•J--.  f 

PHI1TED. 

154,000 
8.500 

a  a 

1,  BOO.  000 

402. 000 
■JV>  ow 
12,00* 
25,00» 
45.  COO 

7*4.000 

The  above  information  was  furnitdied  by  Messrs.  J.  J.  Allen's  Sons,  of  Philadelphia, 
Pa. 


G9. 

IMPROVEMENT  OF  WOODBURY  CREEK,  NEW  JERSEY. 

No  work  of  improvement  has  yet  been  done  on  this  creek.  The  only 
appropriation  made  therefor  was  $5,000,  on  August  2,  1882.  With  the 
exception  of  $450.31  expended  in  1882  for  a  survey  of  the  creek,  this 
amount  is  yet  available. 

Woodbury  Creek  discharges  into  the  Delaware  River  about  8  miles 
below  Philadelphia,  at  a  point  opposite  Fort  Mifilin.  Its  confluence 
forms  the  southern  boundary  of  the  Government  reservation  for  site  of 
defenses  at  Red  Bank,  N.  J. 

The  plan  of  improvement  based  upou  the  survey  of  18S2  proposed  the 
formation,  by  dredging,  of  a  temporary  channel,  8  feet  deep  at  high 
water  and  40  feet  wide,  between  the  mouth  of  the  creek  and  the  village 
of  Woodbury,  adistanceof  about  4 miles,  at  an  estimated  cost  of  $15,000. 
From  the  impossibility  of  the  permanence  of  a  dredged  channel  the  im- 
provement would  be  of  little  value  unless  provision  is  made  for  its  main- 
tenance. While  citizens  directly  interested  have  expressed  themselves 
as  willing  to  contribute  a  reasonable  sum  towards  the  maintenance  of 
the  channel,  there  is  no  guaranty  that  a  channel  once  formed  by  the 
United  States  would  be  maintained  by  private  effort  Since  the  forma- 
tion of  a  dredged  channel  to  any  point  short  of  Woodbury  would  be  of 
no  commercial  value,  and  since  any  channel  formed  would  not  be  perma- 
nent, the  expenditure  of  available  funds  should  be  withheld,  if  the  im- 
provement is  to  bo  made,  until  the  funds  available  will  permit  the 
formation  of  the  proposed  channel  in  a  single  season.  The  additional 
sum  of  $10,500  could  be  profitably  expended  during  the  fiscal  year  end 
ing  June  30, 1890. 
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work:  ia  in  the  collection  district,  of  Philadelphia,  Pa.,  which  is  also  tho  near- 
3  of  entry,  at  which  tho  revenue  collected  during  tfie  year  ending  Decembor 
%  wave  $17,878,424.40. 

Mifflin  is  tho  nearest  fort,  and  the  Schuylkill  range-lights  arc  tho  nearest  ligbt- 

tppropriations  to  June  30,  1888   $5,000.00 

expenditures  to  Juno  30,  1888    450.31 

COMMERCIAL  STATISTICS. 

tatisticB  could  bo  obtained  from  parties  interested  in  this  improvement. 

Money  statement. 

1 , 1887,  amount  available   $4, 549. 69 

I,  188»,  balance  available  ...  4,549.69 

\onnt  (estimated)  required  for  completion  of  existing  projoct   10,500. 00 

loan  t  that  can  be  prolitably  expended  in  fiscal  year  ending  Juno  30,1890  10, 500. 00 
omitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1860  and  1807. 


G  10. 

IMPROVEMENT  OP  MANTUA  CREEK,  NEW  JERSEY. 

£o  work  of  improvement  has  yet  been  done  on  tHis  creek.  Tho  only 
propriation  made  therefor  was  $3,000,  on  August  2, 1882,  the  ex- 
nditure  of  which  was  withheld,  by  order  of  the  Secretary  of  War  in 
S3,  until  further  appropriations  should  be  made. 
Mantua  Greek  discharges  into  the  Delaware  River  about  30  miles 
ilow  Philadelphia  at  a  point  abreast  of  Mifflin  Bar.  The  stream  in  its 
vtural  coudition  has  a  low-water  depth  of  about  9  feet  for  a  distance 
I  between  3  and  4  miles  from  its  mouth.  Above  this  the  channel  depth 
owly  decreases  until  at  Mantua,  about  11  miles  above  the  mouth, 
lere  is  a  low- water  depth  of  only  2  feet.  Tho  opinion  of  officers  pre- 
iously  in  charge  was  that  there  seems  to  be  no  necessity  at  present 
or  further  appropriations,  and  none  are  recommended. 

This  work  ia  in  tho  collection  district  of  Philadelphia,  Pa.,  which  is  also  tho  near- 
est port  of  entry,  at  which  tho  revenue  collected  during  tho  year  ending  December 
11,  1887,  was  $17,87(3,424.46. 

Fort  Mifflin  is  tho  nearest  fort,  and  Tinicnm  and  Fort  Mifflin  Bar  range-lights  aro 
the  nearest  light-hot 


Total  appropriations  to  Juuo  30,  1888   $3, 000 

COMMERCIAL  STATISTICS. 

No  statistics  conld  be  obtained  from  parties  interested  in  this  improvement. 

■ 

Money  statement. 

July  L 1887,  amount  available   $3, 000. 00 

July  1, 1888,  balance  available   3, 000. 00 

(  Amount  (estimated)  required  for  completion  of  exist  ing  project   32, 000.  00 

<  Submitted  in  complianco  with  requirements  of  sections  2  of  river  and 
(    harbor  acts  of  1866  and  1867. 
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G  n. 

IMPROVEMENT  OF  RACCOON  RIVER,  NEW  JERSEY. 

No  work  of  improvement  has  yet  been  done  on  this  river.  The  oniv 
appropriation  made  therefor  was  $3,000,  on  August  2, 1882.  With  the 
exception  of  a  part  expended  in  1882  upon  a  survey  of  the  river  this 
; i mount  is  yet  available. 

The  Raccoon  River  discharges  into  the  Delaware  about  20  miles 
low  Philadelphia,  at  a  point  opposite  Marcus  Hook  Harbor. 

The  proposed  plan  of  improvement,  based  upon  the  survey  of  1SS-. 
proposes  to  make  by  dredging  the  navigation  of  the  river  safer  and 
less  difficult  up  to  Swedesborough,  at  an  estimated  cost  of  about  $18,000. 
By  previous  recommendation  the  appropriation  of  1882  was  withheld 
from  expenditure  until  additional  appropriations  are  made. 

If  the  improvement  is  to  be  made,  the  sum  of  $1G,000,  in  addition  t<» 
what  has  already  been  appropriated,  could  be  expended  in  d red gin c 
during  the  fiscal  year  ending  June  30, 1890. 

This  work  is  in  tho  collection  district  of  Philadelphia.  Pa.,  at  which  the  revcniK 
collected  during  tho  year  ending  December  31,  1887,  was  $17,878,424.46. 

Fort  M  nil u  is  the  nearest  fort,  and  the  Tinicnm  Island  and  Fort  Mifflin  Bar  rang<- 
li glits  the  nearest  light-houses. 

Total  appropriations  to  Juno  30,  1888   $3, 000. 06 

Total  expenditures  to  June  30,  1888   757. 


COMMERCIAL  STATISTICS. 


Mr.  John  Ford  and  Mr.  J.  L.  Clark,  of  Swedesborough,  N.  J.,  report  tiiat  there  In* 
been  no  material  change  iu  tho  commerce  of  Raccoon  River  since  the  last  statist io 
furnished  by  them  and  published  iu  my  last  annual  report.  (Report  of  Chief  of 
Engineers,  1887,  pagebll.) 

Money  statement. 

July  1,  18H7,  amount  available   $2,242:7? 

July  1,  1888,  balance  available   2, 242L  77 


Amount  (estimated)  required  for  completion  of  existing  project   16, 000.  »■»» 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  J  nno  30, 1890  16, 000.  w 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  I860  and  18C7. 


G  12. 

IMPROVEMENT  OF  SALEM  RIVER.  NEW  JERSEY. 

No  work  has  been  done  on  Salem  River  during  the  past  fiscal  year. 

Salein  River  discharges  into  the  Delaware  River  by  its  natural  moatb 
at  a  point  about  4  miles  below  Fort  Delaware.  At  a  poiut  in  the  Dela 
ware  River  about  10  miles  above  the  natural  mouth  of  the  Salem  River 
a  canal  was  constructed  by  private  enterprise,  which  connects  with  tho 
Salem  River  at  the  point  of  its  nearest  approach  to  tho  Delaware.  Ja*t 
below  the  junction  of  this  canal  with  Salem  River  a  dam  has  been  built 
across  the  latter  stream  which  essentially  divides  the  river  into  two 
parts,  viz,  from  the  natural  mouth  to  the  dam,  and  from  the  month  of 
the  canal  to  the  headwaters  of  the  river. 

Under  the  act  of  July  11, 1870,  a  survey  of  the  mouth  of  Salem  River 
was  ordered,  which  developed  the  existence  of  an  obstruction  consist- 
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x>se  rock  and  gravel  and  bowlders  embedded  in  tenacious  clay, 
educed  the  depth  of  water  to  about  6  feet  at  mean  low  water, 
appropriation  of  March  3,  1871,  of  $4,()U0  was  applied  in  1871  to 
mation  of  a  channel  through  this  obstruction  200  feet  wide  and 
-  leep  at  mean  low  water. 

next  appropriation  was  that  made  by  act  of  June  18,  1878,  of 
for  continuing  the  work  at  the  month  of  the  river.   The  act  also 
ed  for  the  survey  of  the  river  between  Sbarptown  and  the  canal. 
October  14, 1878,  a  contract  was  entered  iuto  with  M.  F.  Brainard 
edging,  at  the  rate  of  22  cents  per  cubic  yard,  a  channel  8  feet 
*  *t  mean  low  water  and  to  as  great  a  width  as  the  funds  would  per- 
After  removing  1,400  cubic  yards  the  contract  was  annulled,  on 
=  nt  of  the  sinall  progress  made  and  the  unsatisfactory  character  of 
tout. 

—  ring  the  fiscal  year  1879-80,  the  balance  on  hand  of  the  appropri- 
.  of  1878  was  applied  in  removing  6,034  cubic  yards  and  the  con- 
ant  formation  of  a  channel  from  65  to  70  feet  wide  and  8  feet  deep 
igh  that  part  of  the  bar  where  previous  dredging  had  been  in 


a  June  14,  1880,  $3,000  was  appropriated  for  continuing  the  ira- 
ement  at  the  mouth,  and  applied  in  1880-'81  to  widening  to  110  feet 
channel  previously  dredged. 

n  March  3, 1881,  $3,000  was  appropriated  for  the  improvement  of 
river  above  the  inner  end  of  the  canal,  and  during  the  fiscal  year 
t-'82  this  amount  was  expended  in  dredging  a  channel  from  6  to  7 
i  deep  at  low  water  and  60  feet  wide  from  the  head  of  the  canal  to  a 
at  near  Biddle's  Landing. 

)n  August  2, 1882,  $1,500  was  appropriated  for  continuing  the  im- 
ivement,  but  the  smallness  of  the  amount  to  be  expended  rendered 
jproposals  for  dredging  excessive,  and,  further  work  being  postponed, 
i  appropriation  of  August  2, 1882,  has  remained  on  hand  since  that 

At  the  point  where  the  creek  most  nearly  approached  the  Delaware 
wer,  in  the  vicinity  of  Deep  Water  Point,  a  canal  was  opened  in  1872, 
» the  better  drainage  of  the  meadows  bordering  the  upper  part  of  the 
eek  and  to  secure  a  more  direct  water  outlet  for  the  products  of  that 
jgion.   In  furtherance  of  this  design  a  dam  was  also  built  across  the 
reek  below  the  canal,  thus  separating  the  stream  into  two  independ- 
nt  water-courses,  one  having  its  head  at  the  dam  and  discharging  past 
>alem  into  the  cove,  the  other  with  its  head  of  navigation  at  Course's 
sanding,  3  miles  below  Shacptown  and  9  miles  from  the  Delaware,  into 
vhich  it  discharges  via  the  canal,  which  forms  the  lower  2  miles  of  its 
ength.   The  mouths  of  the  two  streams  are  now,  therefore,  about  10 
miles  apart,  and  the  drainage  of  each  is  entirely  distinct. 

The  canal  has,  to  a  great  extent,  failed  to  accomplish  its  purpose  by 
reason  of  its  originally  insufficient  capacity,  whereby  the  tidal  rise, 
which  is  about  6  feet  in  the  Delaware,  is  reduced  to  about  1  foot  at  the 
confluence  of  the  canal  and  creek. 

The  natural  mouth  of  the  stream  is  obstructed  by  extensive  sand-bars, 
to  which  dredging  has  afforded  but  temporary  relief,  and  would  continue 
to  do  so  unless  supplemented  by  quite  expensive  dike  construction,  ex- 
tending across  these  shoals  and  into  the  Delaware  River,  while  the  bed 
of  the  upper  part  of  the  river  is  obstructed  with  shoals,  or  reduced,  from 
lack  of  tidal  flow,  to  the  dimensions  of  a  meadow  brook. 

It  would  seem  that  the  comprehensive  improvement  of  the  Salem 
River  might  be  deferred  until  the  commerce  of  the  vicinity  should 
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G  13. 

i^l  ifOVi  MI  NI  Of  rojfANHEY  CEEEK, 

<ii)  vm/iI*  liu*  Ix'ii  <low«  on  Cohansey  Creek  daring  the  past  fiscjj 
S*  ur,  uh'l  no  a  ppi  op  rial  loll  for  it*  improvement  has  been  madesn11 
IIm.I  of  Aiitfiiil.  li,  1**2,  appropriating  $5,000.  f 

<:olian«<\y  Ureult  fltwImru-ftMiiito  the  Delaware  Kiver  at  a  point  aw* 
M  m\\m  below  Port  Delaware,  or  nearly  opposite  Bombay  Book  row 
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ict  of  June  10, 1872,  provided  for  a  survey  of  the  creek.  Based 
jo  survey  a  project  was  adopted  which  provided  for  the  forma- 

a.  dredged  channel  at  Bridgeton  130  feet  wide  and  4  feet  deep  at 
iter  from  the  lower  steam  boat  landing  to  Broad  street,  and 

a  3- foot  channel  to  the  Kail  Works  Bridge.  The  estimated  co«>t 
work  was  $30,000. 

579  the  project  was  modified  by  reducing  the  width  of  the  chan- 
80  feet  and  increasing  the  depth  to  7  feet  between  the  steam-boat 
g  and  Broad  Street  Bridge ;  above  that  point  the  channel  to  be 
deep.    In  1880  the  project  was  further  modified  by  extending  the 
*ed  7-foot  channel  to  Commerce  Street  Bridge  and  the  6-foofc 
el  to  the  Nail  Works  Bridge,  increasing  the  estimated  cost  to 
M).    Of  this  amount  $30,000  has  been  appropriated, 
act  of  March  3,  1873,  $10,000  was  appropriated  for  the  work, 
was  expended  in  1873~-'74  in  dredging  a  channel  80  feet  wide  and 
deep  at  low  water  along  the  city  wharves  and  for  a  distance  of 
alf  mile  below  Broad  Street  Bridge. 

?  act  of  June  18,  1878,  appropriated  $3,000  and  that  of  March  3, 
$4,500  for  continuing  the  work.  These  amounts  were  expended 
ig  the  fiscal  year  1879-  80  in  dredging,  which  extended  the  7-foot 
nel  65  feet  wide  to  Broad  Street  Bridge  and  thence  45  feet  wide  to 
nerce  Street  Bridge,  except  at  the  former,  where  the  city  gas  and 
r  pipes  reduced  the  available  depth  to  between  3  and  1  feet, 
e  act  of  June  14,  1880,  appropriated  $4,500  and  that  of  March  3, 
,  $7,000.  In  ISSO-'Sl  the  channel  below  Broad  Street  Bridge  was 
ned  to  80  feet,  and  between  Commerce  Street  Bridge  and  the  Nail 
ks  Bridge  a  shoal  was  deepened  to  4  feet  at  low  water.  On  this 
;  about  $4,500  was  expended. 

1881-'82  operations  were  suspended  pending  the  action  of  the  city 
ridgeton  in  relation  to  lowering  the  gas  and  water  pipes  at  the 
id  street  crossing. 

le  act  of  August  2,  1882,  appropriated  $5,000. 
uring  the  fiscal  year  1882-'83  the  available  balance,  about  $12,000, 
i  the  appropriations  of  1881  and  1882,  was  expended  in  widening 
channel  below  Broad  Street  Bridge  to  a  uniform  width  of  90  feet 
*ecn  the  upper  and  lower  steam- boat  wharves.  No  appropriations 
e  been  made  since  1882. 

he  attention  of  the  city  authorities  has  been  officially  called  in  the 
t  to  the  obstructing  gas  and  water  pipes  at  Broad  Street  Bridge,  and 
y  have  had  the  question  of  lowering  these  pipes  under  consideration 
several  years,  but  no  action  thereon  has  yet  been  taken.  The  im- 
minent of  the  creek  above  this  point  would  be  without  value  until 
i  pipes  are  lowered  to  a  proper  depth  by  the  municipal  authorities  of 
idgeton,  and  until  this  is  done  no  appropriation  is  recommended. 

his  work  is  in  the  collection  district  of  Bridgeton,  N.  J.,  which  is  the  nearest  port 
•ntry,  at  which  the  revonne  collected  during  tho  year  ending  December  31,  1837, 
*  $196.28. 

he  nearest  fort  and  light-house  are,  respectively,  Fort  Dolaware  and  Maurioe 
'er  Light. 

tal  amount  appropriated  to  Juno  30,  1888  $36,000 


S"o  statistics  could  be  obtained  from  parties  interested  in  this  improvement. 


tal  amount  expended  to  Juno  30,  18*8 


30,000 


COM M ERCX A L  STAT ISTI C8. 
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G  14. 

REMOVAL  OF  WRECKS  FROM  DELAWARE  BAY  AND  RIVER. 

Daring  the  past  fiscal  year  bat  one  wreck  has  been  removed  unde- 
the  above  appropriation.* 

In  February,  1886,  the  schooner  David  Lee  was  sunk  about  1J  mik» 
from  Fourteen- Foot  Bank  Light,  in  Delaware  Bay.  The  vessel  having 
been  abandoned  by  its  owners  and  being  considered  a  danger  to  navipi 
tion,  the  required  notice  to  owners  was  published  and  proposals  invito 
for  the  removal  of  the  wreck. 

Under  date  of  December  13, 1887,  a  contract  was  entered  into  will 
Charles  W.  Johnston  for  its  removal  for  the  sum  of  $1,000.  The  wort 
was  accomplished  April  27,  1888. 

Money  statement. 

July  1,  1887,  amount  available   $2, 290. •• 

July  1,  1888,  amount  expended  daring  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1, 1887   1.531. 

J uly  1, 1888,  balance  available   7S±  8 


Abstract  of  proposals  for  removal  of  the  wreck  of  the  schooner  David  Lee,  lying  off  For 
teen-Foot  Bank  Light,  Delaware  Bay,  opened  November  18,  1887,  by  Lieut.  CoL  lit*- 
Jf.  Robert,  Corps  of  Engineers. 


.V.i. 


and  addresses  of  bidder*. 


F.  C.  Mana  Lewes,  Del  

I'M  ward  T.  Veaaey  and  Thomas  Poynter,  Lewes,  Del 
American  Dredging  Company,  Philadelphia,  Pa....... 


tl.  ~ 
4.  *' 


All  bids  rejected,  being  considered  too  high. 


G  15. 

REMOVING  SUNKEN  VESSELS  OR  CRAFT  OBSTRUCTING  OR  ENDANGERING 

NAVIGATION. 

During  the  past  fiscal  year  two  wrecks  have  beeu  removed  under  the 
authority  of  the  act  of  Congress  approved  June  14,  1880. 

In  December,  1887,  the  schooner  O.  H.  Bent  was  sunk  in  Delaware 
Breakwater  Harbor,  near  the  western  end  of  the  ice-breaker.  Under 
date  of  March  8,  1888,  a  contract  was  entered  into  with  Joseph  D. 
Truxton  for  the  removal  of  the  wreck  for  the  sum  of  $794.  The  work 
was  accomplished  April  27, 1888. 

In  February,  1888,  the  steamer  Blanche  Henderson  was  sank  in  th- 
Delaware  River,  near  the  foot  of  Lombard  Street,  in  the  port  of  Phila 
delphia.   Under  date  of  April  17,  1888,  a  contract  was  entered  in: 
with  John  F.  Baxter,  for  the  sum  of  $3,750,  to  remove  the  wreck  frorr 
its  site  by  means  of  sling-chains  and  pontoons,  and  after  pumping  ou 

•See  also  "Removing  sunken  vessels  or  craft  obstructing  or  endangering  naviga- 
tion." 

- 

1 

\ 
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the  vessel  and  temporarily  repairing  the  leaks  to  deliver  it  to  the  United 
States  afloat  near  Fort  Mifflin. 

The  wreck  was  removed  from  its  site  ou  May  7,  aud  on  May  20  was 
taken  afloat,  without  the  aid  of  pontoons,  to  a  designated  point  behind 
the  Government  dike  betweeu  Hog  and  Maiden  islands. 

On  May  31,  in  accordance  with  previous  advertisement,  the  vessel 
and  all  property  therein  contained  was  sold  by  the  Government  to  the 
highest  bidder,  John  Schrader,  of  Philadelphia,  for  the  sum  of  $570, 
which  araouut  was  turned  iuto  the  Treasury  of  the  United  States. 


Abstract  of  proposals  for  removal  of  the  wreck  of  the  schooner  G.  S.  Bent,  lying  in  Dela- 
ware Breakwater  Harbor,  opened  March  5,  1886,  by  Lieut.  Col.  Henry  M.  Robert,  Corps 
of  Engineers. 


No. 


Naniea  and  addresses  of  bidders. 


Price. 


Elihn  J.  Morris  aud  Charles  W.  Johnston,  Lowes,  Del 
Jo»**ph  D.  Truxton,  Lewes,  Del  


$824 

7M 


Coutract  (dfttod  March  8,  l&SS)  awardod  to  Joseph  D.  Truxton. 


Abstract  of  proposals  for  removal  of  the  wreck  of  the  steamer  Blancltc  Henderson,  lying  in 
the  Delaware  River  at  Philadelphia,  Pa.,  opened  April  12,  1868,  by  Lieut.  Col.  Henry  M. 
Robert,  Corps  of  Engineers. 


No. 

1 
•3 


Names  and  addresses  of  bidders. 


Klihu  J.  Morris  and  Charles  W.  Johnston,  Lewes,  Del. 

John  K.  liaxtor.  New  York.  N.  Y  

William  S.  Mason  «fc  Co.,  Philadelphia,  Pa.  


Price. 


$.-.,949 

a,  750 
3,000 


•Informal. 

Contract  (dated  April  17,  1866)  awarded  to  Johu  F.  Baxter. 


G  16. 


SURVEY  OF  HARBOR  AT  ATLANTIC  CITY,  NEW  JERSEY. 

The  river  and  harbor  act  approved  August  5,  1886,  contained  au  ap- 
propriation of  $5,000  for  a  survey,  by  a  Board  of  three  United  States 
Engineers,  of  the  harbor  at  Atlautic  City,  N.  J.,  with  a  view  to  making 
a  harbor  of  refuge  at  that  point. 

By  Special  Orders  Jfo.  141,  Headquarters  Corps  of  Eugineers,  Sep- 
tember 25,  1886,  a  Board  consisting  of  Lieut.  Cols.  Cyrus  B.  Cotnstock, 
Henry  M.  Robert,  and  Walter  McFarland  was  appointed  to  make  the 
.survey  aud  examination. 

The  report  of  the  Board  was  submitted  under  date  of  May  31,  1887, 
and  is  to  be  found  in  the  Keport  of  the  Chief  of  Engineers  for  1887,  pages 
815^819. 

During  the  fiscal  year  the  maps  and  data  of  the  survey  and  report 
were  assembled  and  placed  on  the  office  files. 


F 
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Money  statement. 

July  1,  1887,  amount  available   Tt&I 

July  1,  1888,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1, 1887   1,217. IT 

July  1,  1888,  balanco  available   1, 569." 


G  17. 

UNITED  STATE8  COMMISSION  ADVISORY  TO  THE  BOARD  OF  HABBCi 
COMMISSIONERS  OF  PHILADELPHIA,  PENNSYLVANIA. 

During  tbe  fiscal  year  ending  Juno  30,  1888,  the  personnel  of 
United  States  Commission  Advisory  to  the  Board  of  Harbor  Commis- 
sioners of  the  Port  of  Philadelphia  has  remained  unchanged.    It  i 
constituted  as  follows: 

Capt.  G.  B.  White,  United  States  Navy,  chairman ;  Prof.  Henry  Mitel 
ell,  United  States  Coast  Survey,  and  Lieut.  Col.  Henry  M.  Robert. 
United  States  Engineer  Corps,  members,  and  Mr.  H.  L.  Marindin,  Unites 
States  Coast  Survey,  secretary. 

The  port  warden's  line  from  Bridesburgh  to  the  upper  limits  of  tht 
city,  on  the  Delaware  front,  as  fixed  by  this  commission,  has  bee: 
adopted  by  the  harbor  commission  and  approved  by  the  city  councils. 

Port  warden's  lines  have  now  been  established  around  the  entir 
water-front  of  the  city,  except  from  the  mouth  of  the  Schuylkill  soutt. 
and  around  Smith's  and  Windmill  islands.  This  does  not  include  tht- 
New  Jersey  side  of  the  harbor,  which  is  not  under  the  control  of  the 
city  of  Philadelphia. 

The  harbor  commission  having  requested  this  commission  to  report 
upon  the  problem  of  the  removal  of  Smith's  and  Windmill  islands,  ami 
the  adjacent  shoals,  for  the  purpose  of  extending  the  wharves  on  tbe 
Pennsylvania  side  of  the  rivor;  this  commission  made  a  careful  studv 
of  the  subject  and  submitted  its  conclusions  in  the  report  hereto  an 
uexed. 

The  subject  of  establishing  lines  around  Smith's  and  Windmill  isl- 
ands will  not  be  considered  until  the  question  as  to  their  removal  u 
decided. 

It  is  important  that  the  turning  points  Of  the  port  warden's  line  on 
the  Delaware  River  should  be  referred  to  fixed  points  on  shore,  and  thia 
commission  has  called  the  attention  of  the  harbor  commission  thereto 


THE  ADVISORY  COMMISSION'S  REPORT. 

Philadelphia,  December  16,  1SS7. 
To  Hie  Board  of  Harbor  Commissioners  of  the  City  of  Philadelphia  : 

Gentlemen  :  The  Advisory  Commission  to  the  Board  of  Harbor 
Commissioners  of  Philadelphia  has  carefully  studied  the  problem  sub 
mitted  to  it  in  the  following  resolution  adopted  by  your  commission: 

Resolved,  That  the  advisory  couucil  of  the  harbor  commissioners  be  requested  tc 
examine  and  report  concerning  tbe  physical  relations  of  Smith's  and  Windmill  island* 
and  the  shoals  adjacout  thereto,  to  tho  improvement  of  the  harbor, 

aud  respectfully  report  as  follows : 
At  our  request,  Prof.  Henry  Mitchell,  United  States  Coast  and  Geo 
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detic  Survey,  a  member  of  this  Board,  prepared  a  paper  on  the  physical 
relations  of  Smith's  and  Windmill  islands  to  the  Delaware  River.  It  is 
attached  hereunto  and  made  a  part  of  this  report  Col.  Henry  M.  Rob- 
ert, United  States  Corps  of  Engineers,  in  charge  of  the  improvement 
of  the  Delaware  River,  and  a  member  of  this  Board,  at  its  request,  pre- 
pared a  diagram  showing  the  movements  of  the  shoals  in  front  of  the 
city  of  Philadelphia,  with  a  paper  discussing  these  chauges,  and  a  design 
for  a  harbor  between  Camden  and  Philadelphia  which  would  permit  the 
extension  of  the  wharves  on  the  Philadelphia  front  between  Washing- 
ton avenue  and  Willow  street.  This  paper,  with  iuclosures,  are  here- 
unto attached,  and  form  part  of  this  report. 

The  statement  of  principles  and  of  facts  as  sot  forth  in  the  papers 
referred  to  were  adopted  by  this  Board  as  its  views  on  the  subject. 

A  meeting  of  Ihe  citizens  of  Philadelphia  was  held  at  the  port  war- 
dens' office  on  November  29,  when  this  commission  carefully  listened 
to  statements  made  for  and  against  the  proposed  removal  of  Smith's 
and  Windmill  islands  and  the  adjacent  shoals,  for  the  purpose  of  extend- 
ing the  wharves  in  front  of  the  city  of  Philadelphia. 

We  have  carefully  studied  the  subject  by  an  examination  of  the  sur- 
veys, charts,  and  diagrams  kindly  furnished  us  by  the  United  States 
Coast  and  Geodetic  Survey  and  the  Uuited  States  Engineer  Corps. 
After  a  full  discussion  of  all  the  data  before  us,  this  commission  has 
reached  the  following  conclusions,  viz  : 

(1)  Assuming  that  the  commercial  prosperity  of  Philadelphia  demands 
au  extension  of  the  wharves  on  the  Delaware  front  of  that  city,  between 
Washington  avenue  and  Willow  street,  such  reasonable  extension  can 
be  made,  without  injury  to  the  harbor,  by  the  skillful  execution  of  a 
properly  prepared  project. 

(2)  No  such  extension  should  bo  made  without  the  removal  of  Smith's 
and  Windmill  islands  and  the  shoals  above  and  below  them. 

(3)  That  the  ebb  current  should  be  deflected  as  much  as  possible  away 
from  the  Pennsylvania  shore  towards  the  middle  of  the  stream,  to  relieve 
the  pressure  on  the  pier-heads. 

(4)  The  removal  of  the  islands  and  shoals  without  any  auxiliary  works 
will  not  to  any  exteut  relieve  this  pressure. 

(5)  That  the  proper  place  to  change  the  direction  of  the  ebb  current 
to  the  course  desired  is  at  and  in  the  vicinity  of  Potty's  Island. 

(6)  Any  project  for  the  extension  of  the  wharves  and  the  removal  of 
the  islands  and  shoals  should  be  comprehensive  enough  to  include  the 
improvement  of  the  harbor  from  the  head  of  Potty's  island  to  the  lower 
end  of  the  shoals,  and  also  the  control  of  the  wharf-lines  on  both  sides 
of  the  river. 

We  desire  to  call  attention  to  the  discussion  of  the  movement  of  tho 
shoals  in  front  of  the  city  referred  to  by  Colonel  Robert. 

This  commission,  in  1883,  advised  the  cutting  away  of  part  of  Potty's 
Island  nearly  identical  with  that  proposed  in  tho  design  for  a  harbor. 
It  was  then  the  opinion  of  the  commission  that  tho  place  to  stop  the 
movement  of  the  shoal  above  Smith's  Island  towards  tho  Philadelphia 
shore  was  at  Petty's  Island,  by  inducing  the  greater  volume  of  water 
to  pass  down  the  Pennsylvania  channel,  around  that  islaud. 

The  conclusion  reached  by  Colonel  Robert,  that  tho  change  of  the 
crest  of  tho  shoal  off  Race-street  Wharf  UoO  feet  hack  from  tho  Penn- 
sylvania shore  since  the  construction  of  the  dike  at  Fisher's  Point,  seems 
to  be  a  practical  demonstration  of  the  soundness  of  tho  theory  then 
advauced. 

An  important  point  is  demonstrated  by  the  plotting  of  the  present 
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wharf-liues  of  the  chart  of  1843,  which  shows  that  since  that  J- 
wharves  have  been  extended  250  feet ;  at  aud  above  Arch  street  m 
line  of  deepest  water  was  crossed,  aud  at  Arch  street  the  wharves  vo 
extended  in  57  feet  of  water. 

The  design  presented  by  Colonel  Robert  contemplates  carrying  out:  • 
port- wardens'  line  about  300  feet  beyond  the  present  line,  and  providJ 
an  unobstructed  water-way  between  Camden  and  Philadelphia 
feet  wide,  with  the  west  half  of  this  width  carrying  at  least  26  feet  J 
low  water,  and  the  east  half  gradually  decreasing  from  this  depth  r 
not  less  than  12  feet  on  the  New  Jersey  shore. 

The  amount  of  material  to  be  removed,  including  the  work  at  PetU 
Island,  will  be  about  10,000,000  cubic  yards,  and  the  cost  of  such  r* 
moval  should  not  exceed  $2,000,000,  which  does  not  include  the  cost « 
Smith's  and  Windmill  islands  and  the  part  to  be  cut  away  from  Petty 
Island. 

The  wordiug  of  the  resolution  of  your  commission,  under  which  *• 
are  acting,  might  not  seem  to  have  called  for  the  comprehensive  stuu 
that  we  have  made,  but  the  views  expressed  at  the  citizens'  nieetir 
aud  the  action  of  various  maritime  bodies  in  the  city  have  given  to  il* 
inquiry  more  latitude  perhaps  than  had  been  anticipated. 
Very  respectfully,  your  obedient  servants, 

G.  B.  White, 
Captain  U.  S.  Navy,  Chairman. 

Henry  Mitchell, 
U.  S.  CoaM  and  Geodetic  Surrey. 
Henry  M.  Robert, 
Lieut.  Col  of  Engineers,  IL  S.  Army 

Henry  L.  Marindin, 

Coast  and  Geodetic  Survey,  Secretary. 


PROFESSOR  MITCHELL'S  REPORT. 
TIIR  PHYSICAL  RKLATIONS  OF  SMITH'S  AND  WINDMILL  ISLANDS  TO  DELAWARE  RIVTL 

When  the  advisory  commission  was  first  appointed  by  order  of  Prosidout  Haye*. ; 
1880,  it  learned  with  much  concern  that  the  harbor  commissioners,  whom  it  traat* 
advise,  had  uo  jurisdiction  beyond  the  water  front  of  Philadelphia ;  that  coanaeJ 
required  in  the  location  of  restrictive  port-warden  Hues  npon  ono  bank  of  the  rim 
without  any  control  over  structures  upon  tho  opposite  shore. 

In  this  anomalous  position  the  advisory  commission  shrank  from  a  task  soobviou?  .• 
beyond  its  abilities,  and  on  the  16th  of  December,  1880,  passed  tho  following  reac- 
tion unanimously: 

"  Resolved,  That  in  the  opinion  of  this  commission  tho  proper  adjustment  of  tb^ 
port-warden  lines  upon  the  Pennsylvania  side  of  tho  Delaware  River  is  impractical 
without  an  equal  consideration  of  those  npon  the  New  Jersey  side." 

To  this  resolution  tho  commission  adhered  until  May,  1883,  when  it  received*; 
official  plotting  of  the  harbor  linos  adopted  on  tho  Now  jersey  shore,  and  a  vote  froa 
the  harbor  commission  requesting  that  a  scheme  of  harbor  lines  be  prepared  for  ti- 
city  front. 

After  much  discussion  tho  commission  agreed  to  accept  the  harbor  lines  adopted1" 
New  Jersey  as  accomplished  facts  in  the  ease,  and  votod  to  proceed  to  the  location  • 
lines  as  desired. 

In  November,  1884,  the  commission,  through  its  chairman,  reported  a  system  ■ 
port-warden  lines  covering  the  city  front,  from  League  Island  to  Bridesbnrg,  in 
no  change  was  recommended  between  Dickinson  and  Ann  streets.  This  exelo** 
portion  was  believed  to  havo  been  advanced  already  as  far  as  could  safely  be  * 
mi t ted — the  pier-heads  being  at  some  points  within  200  feet  of  tho  thread  of  the  rM 
current  and  tho  deepest  water  of  the  channel,  so  that  any  considerable  advance  mi**" 
involve  no  less  an  aet  than  turning  the  Delaware. 
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It  slum  Id  be  remarked  here  that  a  physical  survey  of  the  harbor,  from  League  Island 

0  Five-Mile  Point,  had  been  made  and  published  before  the  advisory  commission  was 
■reatod. *  From  this  data  any  one  could  ascertain  the  depth,  velocity,  and  volume  to 
►e  turned  by  any  proposed  wharf  extension,  and  the  commission  based  the  scheme  of 
iues  which  it  recommended  largely  upon  this  strictly  physical  data. 

The  question  of  the  removal  of  Windmill  and  Smith's  islands  has  been  very  much 

1  iscusscd,  not  only  by  the  aid  of  the  physical  survey  just  mentioned,  but  with  further 
xaiuinations  of  the  neighborhood,  and  we  believe' that  nothing  but  good  can  be  ex- 
acted from  taking  out  these  obstructions,  if  the  work  is  done  without  spilling.  That 
here  may  be  a  tendency  to  deposit  agaiu  must  certainly  be  admitted,  but  the  Dela- 

ivare  is  not  a  heavily  loaded  stream  at  auy  time,  and  the  banks  of  sand  that  travel 

lown  along  its  bed  are  limited,  so  that  the  running  expense  of  keeping  the  harbor 

Tree  will  be  small. 

The  advantages  to  commerce  from  the  removal  of  these  obstructions  to  navigation, 
mchorage,  winding-room,  and  transit  aro  too  obvious  to  need  more  than  the  men- 
:ion;  but  the  popular  belief  that  this  removal  will  greatly  relieve  the  pressure  of 

he  ebb  current  along  the  city  front  and  make  an  advance  of  the  wharves  iu  this 
part  of  the  city  easy  and  of  useful  etfect  is  not  warranted  by  our  studies. 

Regarding  this  neighborhood  our  secretary,  Mr.  Henry  L.  Marindin,  in  a  report 
lated  March  30,  1885,  makes  the  following  statement :  "  From  cross-sections  4  to  9  wo 
lave  the  comparison  of  both  t  he  Windmill  Islaud  channels.   We  may  continue  to  notice 

be  advance  of  the  wharf-lino  more  marked,  however,  between  the  years  1843  aud  1878. 
This  advance  has  iu  most  cases  been  followed  by  an  increase  of  channel  depth,  which 

a  au  improvement  only  where  the  depth  is  insufficient ;  but  here  the  depth  exceeds 
;he  v.  ants  of  commerce,  so  that  a  questionable  improvement  was  obtained  at  the  ex- 
>ense  of  width  of  water-way  where  navigable  room  was  already  restricted.  The 
lepth  along  the  island  front  has  remained  without  change.    In  the  eastern  channel 

be  marked  advance  of  the  Jersey  shore,  by  its  occupation  by  wharves,  has  also  beeu 
followed  by  increase  of  channel  depth."  t 

But  while  the  scour  induced  by  the  advance  of  wharves  ou  the  Philadelphia  side 
las  been  mostly  executed  very  near  the  ends  of  the  wharves,  the  deepening  in  the 

astern  channel,  consequent  npou  the  advance  of  structures  from  the  Camdeu  shore 
ias  been  more  general  across  the  whole  water-way  or  disposed  to  abrade  the  island 
ihore. 

We  see,  then,  that  no  favorable  change  in  the  channel  (already  50  or  80  feet  deep) 
ilong  the  western  shore  has  been  effected  by  the  advance  of  wharves;  and  the  cur- 
ent  turned  off  from  this  shore  does  not  seem  disposed  to  wear  upon  the  shore  of 
Windmill  Island,  although  the  channel  is  scarcely  more  than  1,000  feet  wide.  From 
ivhtch  we  might  properly  argue  that  tin-  digging  away  of  Windmill  Island  would  not 
relieve  the  pressure  upon  the  opposite  wharves  of  Philadelphia.  Moreover,  the 
idvancement  of  the  wharves  of  Philadelphia  in  this  neighborhood  would  touch  tho 
very  body  aud  life  of  the  river,  since  it  would  reach  the  deepest  water  and  the 
swiftest  tlow. 

From  our  observation  of  1S78  and  1879,  it  appears  that  at  that  time  each  foot  of 
ulvauce  from  the  occupied  frontage  on  the  Philadelphia  shore  involved  the  displace- 
ment of  sixteen  times  the  volume  of  water  at  the  strength  of  the  ebb  that  a  similar 
advance  from  tho  New  Jersey  wharves  would  have  done,  or  live  times  as  mneh  as  an 
•qual  advance  beyond  the  Camdeu  port  warden's  line  of  that  date.  Since  that  date, 
however,  the  port  wardens'  line  on  the  Camden  shore  has  been  moved  out,  it  is  said, 
£00  feet,  so  that  from  this  new  position  (without  assuming  any  increase  of  velocity), 
each  foot  would  have  only  40  per  cent,  of  the  value  here  that  it  has  on  the  Philadel- 
phia shore. 

In  assuming  that  the  removal  of  Windmill  Islaud  might  offset  in  part  the  extru- 
sion from  the  New  Jersey  shore,  we  have  reflected  our  experience  in  such  studies.  1 1 
appears  that  uniform  extension  from  the  convex  side  does  not  cause  a  race  along  the 
front  as  happens  on  the  concave  side — as  one  might  have  very  well  argued  from  con- 
sidering the  direction  of  the  particles  and  the  angle  of  impact.  But  we  may  cxp»ct 
that  the  advance  of  the  Camden  shore  will  augment  the  pressure  ulong  the  Philadel- 
phia front  somewhat. 

Windmill  and  Smith's  islands  belong  t3  that  class  of  dry  shoals  known  upon  our 
western  rivers  as  tow-heads.  They  lie  sometimes  at  the  points  of  inflection  between 
reverse  bends  and  sometimes  on  the  slackwater  side  of  the  bend  itself.  In  this  latter 
case  the  channel  on  the  convex  side  of  tho  river  is  a  sort  of  waste-way  or  cut-off. 

In  the  Delaware  the  presence  of  a  flood  current  alternating  with  the  ebb  iu  the 
dry  season  complicates  the  formation  a  little;  but.  on  the  whole,  we  may  conclude 
that  Windmill  Island  does  not  yet  resist  any  will  of  the  river,  however  changed 

•  Appendix  9,  Ann.  Rep.  Coast  and  Geodetic  Survey,  1878. 
t  Appendix  No.  12,  Ann.  Report  Coast  Survey,  18«5. 
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from  its  natural  disposition.    If  the  river  bail  been  given  a  tendency  to  leave  tht 
bend  as  the  wharves  were  advanced  this  tow-head  would  have  melted  away. 

[Colonel  Robert  in  his  subsequent  paper  has  shown  that  the  shoal  above  yields 
an  the  wharves  were  advanced.] 

Of  course  the  Delaware  became  the  site  of  a  great  city  because  of  its  natural  far.' 
itie.H  for  commerce,  it*  deep  channel*,  bold  shores,  etc.,  and  these  must  bo  present 
as  far  as  possible  even  where  not  utilized.  But  the  wants  of  commerce  may  come* 
exceed  the  natural  resources,  and  necessitate  some  artificial  control  of  the  river,  i. 
whioh  case  it  would  be  well  to  thwartas  little  as  possible  the  natural  order,  In-caiw 
it  involves  a  running  expense.  It  not  only  requires  a  great  outlay  to  acquire  tL 
control, but  a  perpetual  tax  to  hold  it. 

Any  act  so  serious  as  turning  a  river,  however  slightly,  involves  excavation*  a? 
deposits  elsewhere  that  no  one  can  foresee;  and,  although  many  of  the  distant  eu 
sequences  may  not  bo  evil,  all  that  does  go  wrong  will  be  charged  to  the  same  aecouir 

It  must  be  borne  in  mind  that  the  harbor  of  Philadelphia  is  the  pathway  of  a  riv< 
and  the  drain-way  of  great  tidal  basins,  and  the  extreme  demand  of  river  tlood  aru 
j  are  tides  must  be  provided  for.    Nature,  however,  always  leaves  a  margin  for  ar: 
tidal  improvement. 

To  look  for  a  moment  at  one  of  the  strictly  economic  aspects  of  the  question,  let  n» 
inquire  whether  the  harbor  of  Philadelphia  can  spare  the  water  space.    If  we  ta»> 
the  two  miles  reach  from  Cooper's  Point  to  Old  Navy- Yard,  containing  Smith  an 
Windmill  islands  as  central  features,  we  find  that  the  average  width  of  clear  water 
way  in  1883 outside  of  lines  connecting  ends  of  wharves  was  2,460  feet — the  Sar.u 
Island  section  being  little  short  of  2,000  feet  open  water  and  the  Windmill  Island  set- 
tion  about  2,300  feet.    With  these  islands  removed  the  width  would  have  been  fc 
this  neighborhood  2,700  feet,  or  240  feet  more  than  the  average.   If,  however  we  mea- 
ure  bet  ween  the  port- warden  lines  of  Philadelphia  and  Camden  shores,  we  find  that  n 
1883  the  width,  with  the  islands  removed,  would  have  been  2.600  feet ;  since  whiii 
it  is  said  that  the  Camden  line  has  been  moved  out  300  feet,  reduciug  the  width  I 
2,300  feet,  or  160  feet  below  the  average. 

It  isproper  to  count  superficial  width,  because  the  time  will  probably  come  when  shoa* 
will  be  removed ;  and  2,300  feet  is  little  enough  for  any  harbor,  especially  as  all  the  ecu 
merco  for  eleven  miles  of  city  frontage  above  this  must  make  this  a  thorough/an 
One  foresees  the  pack  of  vessels  that  may  some  day  stop  the  way  iu  this  place  an-, 
prevent  tho  development  of  excellent  frontage  further  up  the  river. 

Nevertheless  2,300  feet  of  an  unobstructed  channel-way,  everywhere  of  ample  deptL 
is  much  more  than  the  harbor  now  eujoys— more  perhaps  in  effect  than  it  had 
18U),  when  the  water  spaces  on  the  two  sides  of  Windmill  Island  summed  up  ovt: 
3,000  feet. 

Henry  Mitchell. 

December  10,  1887.  T.  S.  Cone!  and  Gtodetic  fnrrtj. 


COLONEL  ROBERT'S  REPORT. 

A  study  of  the  problem,  "How  can  the  wharves  on  the  Delaware  frout  of  the  centr.i 
part  of  Philadelphia  be  extended  without  serious  injury  to  the  river 

Tho  wharves  in  the  locality  referred  to  have  been  already  extended  far  beyond  tb- 
original  shore-line,  this  extension  being  so  great  as  to  cross  the  line  of  the  deepe* 
water  at  Arch  and  Race  streets.  The  existing  Port  Wardens'  line  is  about  250  feet .: 
advance  of  tho  head  of  the  pier  at  Arch  street  in  1?*I3,  and  from  150  to  200  feet  in  a 
vance  of  tho  piers  at  tho  same  date  at  Vine,  Race,  Market,  aud  Chesinnt  street- 
This  extension  of  the  wharves,  which  was  made  between  the  surveys  of  1843  and  187* 
did  not  produce  a  corresponding  cutting  from  the  islands  and  bars  in  the  middle  o. 
the  river,  although  off  Race  and  Arch  streets,  where  the  piers  crossed  the  deep*' 
water-line,  one-half  the  reduction  of  width  was  compensated  for  by  a  catting  s»»' 
of  100  feet  from  Smith's  Island  Sboal.  Since  1**78  the  portion  of  this  shoal  betwtv- 
Vine  aud  Arch  streets  has  been  practically  stationary  below  the  20-foot  cur\e,  wliil- 
above  that  depth  it  moved  to  the  west  between  1878* and  1883,  the  crest  of  the  sb»n 
moving  in  that  time  about  300  feet. 

At  Callowhill  street  tho  extension  of  the  wharves  was  ranch  less,  aud  did  not  cosk 
near  to  the  deepest  water-line,  so  that  apparently  tho  only  etVect  was  a  deepening  f' 
the  channel  just  beyond  the  pier  line.  Hut  the  upper  end  of  the  bar  was  approach^: 
the  Philadelphia  shore,  the  movement  of  the  crest  of  the  bar  iu  this  direction  be  t. 
about  600  feet  at  Callowhill  street  between  1843  and  1**7-,  while  between  187-*  ar.- 
18-tt  the  crest  remained  stationary  and  the  body  of  the  bar  moved  westerly,  the  18-fv 
curve,  for  iustauce,  moving  250  feet  towards  Philadelphia  iu  the  five  year*. 
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Since  1883  we  bave  two  surveys  of  Smitb's  Island  Bar,  one  made  by  tbe  United 
tates  Coast  and  Geodetic  Survey  in  1886,  and  tbe  other  by  tbe  United  States  Engi- 
?er  Department  in  November,  1887.  Tbeso  surveys  sbovv  no  change  in  the  shoal  be- 
veen  these  latter  dates,  but  they  show  a  remarkable  change  since  the  survey  of  1883, 
16  crest  of  the  shoal  having  swung  to  the  cast  a  distance  of  450  to  500  feet  at  Callow- 
,11  and  Vino  streets,  and  250  feet  at  Race  street,  practically  placing  it  where  it  was 
i  184:5.  [Tbe  piers  across  the  shoal  just  above  Smith's  Island,  and  tbo  gravel  depon- 
ed just  above  them  for  their  protection,  have  prevented  any  change  opposite  Arch 
rrirf .  ]  \ 

Tbis  shifting  of  the  shoal  westerly  between  1843  and  1883,  aud  then  easterly  between 
Hll  and  1887,  seems  to  bo  accounted  for  by  the  two  facta  (I)  that  between  the  first 
ites,  when  the  shoal  shifted  westerly,  the  channel  between  Philadelphia  aud  tbe 
wer  end  of  Petty's  Islaud  was  greatly  contracted  by  the  extension  of  piers  on  both 
ties  of  the  river,  aud  the  reduction  of  the  width  between  1843  aud  1*78  being  about 
0  feet  at  low  water  and  about  800  feet  at  high  water;  and  (2)  that  between  the 
tter  dates,  1883  and  1887,  when  the  shoal  shifted  easterly,  a  dike  3,000  feet  long  hud 
;eu  built  from  Fisher's  Point  towards  the  head  of  Petty's  Island,  thus  increasing  tbe 
>w  of  water  through  the  channel  bet  ween  Philadelphia  and  Petty's  Island,  and  par- 
ally  counteracting  the  bad  effects  of  tbo  contraction  of  the  Philadelphia  channel  at 
16  foot  of  Petty's  Islaud.  It  should  bo  noticed  that  whilo  the  narrowest  part  of  tbis 
tunnel  is  1,1*20  feet  wide  at  low  water,  tbo  shortest  distance  between  the  legal  bar- 
>r-lines  bounding  this  channel  is  only  1,000  feet,  so  that  at  any  time  it  may  be  for- 
er  contracted  to  the  injury  of  the  harbor. 

The  depth  of  water  on  the  upper  part  of  Smith's  Island  Shoal  was  from  G  to  8  feet 
eater  in  1843  than  in  1878,  when  the  channel  at  tbo  lower  end  of  Petty's  Island  had 
en  so  contracted.  Siuce  the  construction  of  Fisher's  Point  Dike  the  bar  has  low- 
ed to  within  2  feet  of  its  depth  in  1843. 

A  Html  v  of  the  various  surveys  of  this  harbor  made  bv  the  United  States  Coast  and 
•odctic  Snrvey  in  1843,  1878,  and  1880,  aud  by  tho  Uuitcd  States  Engineer  Depart- 
?nt  in  1883  and  1887,  of  which  some  of  the  results  have  been  just  stated,  lead  to  the 
inion  that  no  serious  injury  to  the  river  would  result  from  the  extension  of  the 
jarves  on  tho  Delaware  front  of  the  central  part  of  Philadelphia,  provided  the  har- 
r-Iines  are  made  to  conform  approximately  to  those  laid  down  in  the  sketch  bere- 
th.    This  plan  involves— 

[1 )  The  widening  of  tho  channel  between  Philadelphia  and  the  lower  half  of  Petty's 
and  to  a  least  width  of  about  1,700  feet,  with  such  an  increase  of  width  at  the  lower 
(1  as  is  required  to  adapt  it  to  the  liues  on  the  New  Jersey  shore,  as  shown  on  tbe 

L-tch. 

2)  The  removal  of  Smith's  and  Windmill  islands,  and  the  shoals  above  and  below 
a  suitable  depth. 

;3)  The  extension  of  tho  wharves  on  the  Philadelphia  front,  from  about  Hanover 
eet  to  about  Washington  avenue,  approximately,  as  follows:  Starting  at  Hanover 
eot,  on  tho  present  Port  Wardens'  line,  the  proposed  Port  Wardens'  lino  would  be 
vanced  175  feet  at  Shackamaxon  street  aud  300  feet  at  Green  street,  continuing  at 
out  that  distance  in  advance  of  the  present  line  to  Lombard  street,  whenco  the  ad- 
nee  would  diminish  uutil  tho  two  liues  would  coiucide  near  Washington  avenue. 

4)  Tbo  modification  of  tho  exterior  wharf  lino  on  tho  New  Jersey  shore,  as  cstab- 
hed  by  tho  riparian  commissioners,  so  as  to  keep  it  about  2,000  feet  distant  from 
3  proposed  Philadelphia  Port  Wardeus'  line  until  near  Cooper's  Point,  where  it 
>uld  hug  the  shore,  so  as  not  to  divert  tho  current  from  tho  New  Jersey  shore. 

5)  A  slight  modification  of  tho  adopted  wharf-lines  at  tbe  lower  end  of  the  chanuel 
t  be  south  of  Petty's  Island,  so  as  to  make  these  proposed  lines  approximately  par- 
el  to  tho  present  deepest  water-lino  near  the  mouth  of  this  chanuel. 

Tho  dredging  of  about  10,000,000  cubic  yards  of  material  (scow  measurement)  would 
uove  the  islands  and  shoals,  including  a  portion  ot  Petty's  Island,  so  as  to  give  a 
rbor  2,000  feet  wido  below  Petty's  Island,  the  western  half  of  which  would  have  a 
st  depth  of  26  feet  at  mean  low  water,  and  tbo  eastern  half  a  depth  gradually  lens- 
ng  from  26  feet  in  the  middle  of  the  river  to  at  least  12  feet  at  the  shore.  It  would 
tho  same  time  allow  of  the  advance  of  about  2  miles  of  the  Port  Wardens'  lino  in 
•  center  of  tbe  city,  permitting  tho  construction  of  docks  about  500  feet  in  length, 
bout  increasing  tho  currents,  so  as  to  cause  any  material  engineering  difficulties 
their  construction  and  maintenance. 

ince  the  preparation  of  this  paper  and  accompanying  sketch  of  a  modified  harbor 
the  port  of  Philadelphia  I  liud  that  practically  all  tho  modifications  proposed  on 
New  Jersey  shore  at  Cooper's  Point  and  Petty's  Islaud  have  been  approved  iu  t  be 
t  by  the  Advisory  Commission, 
ccompanying  this  paper  are  tbe  following: 

I)  *  Sketch  of  the  harbor  of  Philadelphia  on  tho  Delaware  River,  so  modified  as  to 
dvr  feasible  the  advance  of  the  Port  Wardens'  line  300  feet  in  the  center  of  the 
r  front. 
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(-2)  •Cror.>-s«*ctiou8of  Smith's  Island  Bar and  the  Philadelphia  Chajmel  in  1S43,  I?"* 
1*^0.  and  1—:. 

(:;)  'Chart  of  the  Philadelphia  Harbor  from  the  aurvey  of  1843,  showiug  thet, 
croachraent.i  on  the  river  since  that  date. 

Hexry  M.  Robert. 
Lieut.  Col.  of  Engineer*,  V.  6.  J 

V.  S.  Enc.ixefr  Office. 

Philadelphia,  Pa.,  December  II,  IstT. 


G  x8. 

PRELIMINARY  EXAMINATION  OF  THE  THOROUGHFARE  RUNNING  IUu 

OF  The  ocean  from  cape  may  to  the  great  bay  north  of  at 

LANTIC  CITY,  NEW  JERSEY. 

United  States  Engineer  Office, 

Philadelphia,  Pa.,  December  24,  lSSo. 

Sir:  Iu  compliance  with  instructions  contained  in  your  letter  of  Or 
tober  28,  1SSG,  I  have  the  honor  to  submit  the  following  report  on- 
preliminary  examination  of  the  Thoroughfare  running  back  of  theoc*-^ 
lrom  Cape  May  to  the  Great  Bay,  north  of  Atlantic-  City,  N.  J.: 

This  Thoroughfare  is  about  63  miles  long  and  consists  of  some  tea 
bays  or  sounds,  and  of  conuectiug  channels  varying  in  width  from  1<" 
to  1,000  feet. 

I  made  a  personal  examination  of  the  route  from  Lud lam's  Bay:o 
Peck's  Bay,  including  the  intermediate  thoroughfares  ami  Corsoi* 
Sound,  and  the  entire  route  from  Cape  May  to  Great  Bay  was  got* 
over  by  Assistant  Engiueer  L.  Y.  Schermerhorn  between  November ! 
aud  0,  under  the  guidance  of  Capt.  George  II.  Dare,  an  old  reside- 
ami  experienced  navigator  of  these  waters.  Soundings  were  occasioe 
ally  made,  and  the  shallow  reaches  connecting  the  deep  water  were  lo- 
cated at  the  time  on  the  maps  of  the  State  geological  survey.  The  «■ 
aminatiou  was  based  upon  the  idea  of  getting  a  channel  (»  feet  deep  al 
mean  low  water,  as,  from  all  I  could  learn,  this  depth  would  meet  all  ti 
demands  of  commerce  for  several  years.  In  fact,  whatever  may  be  il. 
luture  development  of  this  region,  the  first  thing  to  do  is  to  open  tl 
entire  route  to  a  depth  of  not  over  G  feet,  aud  if  appropriations  were  srui 
it  might  be  better  to  limit  the  depth  to  even  4  feet  at  first. 

The  distance  from  Cape  May  to  Great  Bay  iu  an  air-line  is  about 
miles,  while  by  the  best  channel  through  the  bays  and  thoroughfai" 
back  of  the  oceau  beach  it  is  about  63  miles.    Of  this  03  miles,  about 
miles  have  a  least  depth  of  0  feet  at  mean  low  water,  while  the  remainii. 
10  miles  appear  to  have  less  than  1  foot,  portions  being  entirely  out  : 
water.   Thisdistauce  of  10  miles,  divided  iuto  eight  shoals  or  divides 
must  be  considered  as  requiring  an  excavation  0  feet  deep  to  insure  i 
6-foot  channel.   The  channel  should  have  a  mean  width  of  75  feet, 
that  the  excavation  can  be  roughly  estimated  at  upwards  of  3  ,OotUM' 
cubic  yards,  scow  measurement.   An  accurate  survey  might  iucrea* 
this  estimate. 

Judging  from  ten  years'  experience  with  running  dredges  owned  bt 
the  United  States,  and  having  built  two,  I  believe  that  $100,000  v  ; 
cover  the  cost  of  building  suitable  plant  aud  excavating  aud  removiu 
the  1,000,000  yards  of  material  estimated  as  required  by  the  above  pla 
but  I  doubt  the  safety  of  an  estimate  for  doing  this  work  by  contra 
based  on  anything  lower  than  25  cents  a  cubic  yard,  or  $230,000  for 
entire  improvement.   The  plant  would  have  to  come  from  the  vicimn 
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of  New  York  or  Philade  lphia,  and  would  not,  probably,  be  specially 
adapted  to  such  shallow  work.  Contractors  would,  probably,  hesitate 
to  build  plant  suitable  for  such  work,  because  there  would  be  great  risk 
in  buildiug  the  plant  before  they  were  awarded  a  contract,  and  then  it 
would  be  too  late. 

Furthermore,  it  might  not  pay  to  build  special  plant  for  only  one  sea- 
son's contract,  and  they  would  not  be  sure  ot  any  more. 

This  question  of  how  such  a  shallow  channel  is  to  be  excavated  in  a 
region  where  there  is  no  similar  work  being  done,  so  that  special  plant 
should  be  constructed  for  the  purpose,  is  a.  very  serious  one,  affecting 
tbe  cost  of  the  work,  I  think,  as  much  as  100  per  cent. 

At  present  the  commerce  through  this  thoroughfare  consists  mainly 
of  oysters  and  garden  produce,  the  latter  haviug  for  a  market  the 
neighboring  sea  side  resorts,  principally  Atlantic  City. 

The  vessels  used  are  small  sail-boats  whose  draught  does  not  exceed 
2  feet,  ami  they  can  not  cross  the  divides  at,  low  water.  A  0  toot  chan- 
nel TO  feet  wide  would  allow  small  steamers  to  be  placed  on  the  route, 
which  doubtless  would  greatly  increase  the  commerce  seekiug  th  s 
route,  and  esi>ecially  would  it  be  used  by  pleasure  steamers  during  the 
summer.    The  oyster  trade  would  probably  be  greatly  developed. 

The  question  as  to  whether  this  route  is  worthy  of  improvement  is 
rendered  difficult  of  solution  by  the  doubt  overhanging  the  question  of 
its  cost.  It  seems  to  me  that  the  benefits  to  be  derived  from  the  im- 
provement to  the  extent  of  a  G  foot  channel  75  feet  wide  would  justify 
t  he  expenditure  of  $100,000,  but  I  am  not  prepared  at  present  to  say  that 
they  would  justify  the  expenditure  of  $250,000.  In  other  words,  with 
my  present  knowledge  of  the  subject,  I  am  of  opinion  that  the  improve- 
ment is  worthy  to  be  made  if  it  can  be  done  for  $100,000,  but  that  it  is 
not  worthy  to  be  made  if  its  cost  amounts  to  $250,000. 

I  would  estimate  the  cost  of  a  survey  of  the  route,  including  a  project 
with  estimate  of  cost  of  the  improvement,  at  not  less  than  $L',000. 

There  are  forwarded  herewith  the  following  documents: 

1.  A  tracing  showing  the  location  of  tho  proposal  improvements. 

2.  Assistant  Engineer  L.  Y.  Seherinerhorn's  report  of  his  examination  of  the  route 
•(without  the  maps). 

3.  A  communication  from  C.  K.  Landis,  esq.,  founder  of  Sea  Isle  City,  showing  tho 
iin|>ortauee  of  the  proposed  improvement. 

4.  Copy  of  a  letter  from  Isaac  A.  Braddock,  esq.,  on  the  same  subject. 

So  far  I  have  been  uuable  to  get  any  commercial  sratistics;  should 
any  be  received  they  will  be  forwarded. 

Very  respectfully,  your  obedient  servant, 

Henry  M.  Robert, 
Lieut.  Col  of  Engineer*. 

The  Chief  of  Engineers,  U.  S.  A. 


REPORT  OF  MK.  I..   Y.  SCIIERMERHoRN,  ASSISTANT  ENGINEER. 

United  States  Engineer  Office, 
Philadelphia,  /'a.,  December  7,  1-86. 
Sir:  I  have  the  honor  to  submit  the  following  report  on  the  examination  made  be- 
tween November  1  and  <>.  of  the  "Thoroughfare  running  back  of  the  ocean  from 
Capo  May  to  the  Great  Bay  north  of  Atlantic  City,  N.  J.,"  required  bv  the  act  of  Con- 
gress approved  August  .">,  1HS6. 

The  examination  was  made  by  passing  over  the  route  in  a  sail-boat  under  the  guid- 
ance of  Capt.  George  H.  Dare,  an  experienced  pilot  long  resident  in  the  vicinity  nnd 
thoroughly  familiar  with  the  best  water  to  be  obtained  on  the  route.    As  a  further 
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aid  nso  was  made  of  the  Coast  Survey  charts  of  the  vicinity,  and  especially  of  :k 
maps  of  the  Topographical  Survey  of  the  State  of  New  Jersey  just  completed  nr^t- 
the  direction  of  George  H.  Cook,  State  geologist.  Soundiugs  were  als»»»  made  *'oc: 
the  line  of  examination  to  verify  the  general  information  obtained  as  to  the  depth  : 
water. 

Two  sheet  of  the  Topographical  Survey  of  the  State  of  Xew  Jersey,  entitled  "7c  - - 
graphical  map  of  the  peninsula  of  Capo  May"  (Atlas  Sheet  No.  IT)  and  **Tvx- 
gra  nhieal  map  of  Esig  Harbor  and  vicinity  "  (Atlas  Sheet  No.  10),  are  submitted  bt > 
with,  to  which  refereuco  in  made  in  tho  subjoined  report. 

Between  Cape  May  and  Great  Buy,  the  limits  of  tho  present  examination,  thecal 
frontage  cou-ists  of  a  salt-marsh  meadow  from  2  to  G  mile*  wide,  lying  betweec  t - 
mainland  and  the  coast  line.  This  marsh  area  is  traversed  by  numerous  eounei:r^: 
water-ways,  ramifying  from  the  ocean  inlets.  The  water  areas  con»isr  of  pas-a*-- 
from  100  to  1,100  feet  in  width,  called  channels  and  thoroughfare*,  and  in  expiit>- 
areas  frequently  covering  several  square  miles,  called  baya  and  sounds. 

The  surface  of  the  marsh  is  from  4  to  5  feet  above  mean  low  watej\  and  is  eovr- 
by  tho  high  water  of  storm  tides.    Between  Capo  May  and  Great  Hay  there  are  arc* 
ocean  iulets.  named  as  follows:  Cold  Spring,  Turtle  Gut,  Hereford.  Townsend'.H.  Cr 
son's.  Egg  Harbor,  Absecon,  Brigantiue,  and  New  Inlet.    These  inlet**  are  from  c: 
quarter  to  one  mile  in  width,  and  carry  from  6  to  10  feet  of  water  over  the  ban*' 
their  mouths. 

The  mean  range  of  the  tides  along  this  part  of  the  coast  is  about  4  feet,  and  the* 
and  Mood  through  theae  inlets  produce  a  corresponding  change  in  t  be  height  of  wav 
in  tho  inland  water  areas.    As  the  Hood  tide  enters  the  inlets  it  pasnea  inland  bv  :t- 
various  connecting  water-ways  to  the  right  and  left.    As  a  result.  there  i*  a  posa- 
meeting  in  these  inland  water-ways of  the  tlood  coming  from  adjacent  inlet*,  aud,  e»> 
Beqnontly,  at  such  points  of  meeting  of  the  tide  there  exists  only  ft  vertical  ujott- 
ment  of  the  ti<lal-wave.    The  exact  point  of  meeting  of  the  tides*  depeuds  upon  re- 
direction of  the  wind.    On  account  of  the  absence  of  tidal  currents  at  the  nieerios*: 
the  tides  there  ensues  a  slow  deposition  of  the  material  held  in  suspension.  au<".  i> 
would  naturally  be  expected,  the  water  is  very  shallow  over  the  area  covered  by  tbr« 
pointsof  meeting.    Such  a  shallow  area  in  the  inland  waters  exists  bet  wem  each  «:  • 
eessive  pair  of  iulets,  with  but  one  modification,  viz,  between  Corson's  and  E^g 
bor  inlets,  where  two  shoal  areas  occur,  one  in  Crook  Horn  Thoroughfare  aud  Vn 
other  in  Peck's  Bay.    This  may  bo  only  an  apparent  doparturo  from  the  ru!*\ 
present  indications  make  it  very  possible  that  at  some  time  in  the  pa>t  an  inlet  tw- 
isted, but  subsequently  closed,  between  Corson's  and  Egg  Harbor  inlets. 

The  cross-section  of  the  iulets  is  such  as  to  allow  of  tho  passago  of  large  quant  C  < 
of  w  ater  into  the  inland  areas  at  llood  tide,  aud  the  escape  of  this  volume  at  tbe  r>i 
results  in  considerable  concentration  of  currents  at  special  localities,  and  a  en c* 
qucnt  deepening  of  the  inland  passages  at  such  points  of  concentration.  The  dep&l 
of  water  in  the  thoroughfares,  channels,  bay,  ami  sounds  is  very  variable  in  diricr»-£T 
localities,  but  in  general  terms  it  may  bo  said  that  by  selecting  the  deepest  connec'i:; 
water-ways  over  0  feet  can  be  covered  at  mean  low  water  from  Cape  May  to  Grer 
Bay,  except  at  the  divides  or  shallow  areas  just  described  ;  over  these  shallow  ar> 
the  depth  at  mean  low  tide  would  average  less  than  1  foot. 

The  air-line  distance  between  Cape  May  City  aud  Great  Bay  is  about  47  mile?. 
this  distance  would  be  increased  to  about  Olimilesif  the  Hue  of  best  water  i«follo?»  x-- 
Such  a  line  is  shown  on  tho  accompanying  maps  by  a  dotted  black  and  red  line,  tlr 
black  line  indicating  the  water  having  a  present  navigable  depth  of  0  feet  and".  , 
aud  the  red  lino  indicating  the  water  having  a  depth  at  mean  low  water  of  less  tha. 
1  foot.    In  the  present  condition  of  the  inland  passages  tbe  small  boats  which  nj  . 
gate  them  must  pass  these  divides  at  high  water.    These  boats  ordinarily  draw  fr  t 
1  to  *«i  feet  of  water. 

The  following  summary  shows  the  location  and  approximate  length  of  these  div"-> 
or  shoal  areas : 

Between  inlets  of—  Location  of  divide.  Leo?. 


CoM  Spring— Turtle  Gut   Jarcis  Sound  

Turtle  Out— 'Hereford.   Grassy  Sound  

Hereford — Townsend 'a  •  Great  Sonnd   

Townscnd'a— Cot  son's   Ludlam  1  horouchfare  rind  Bay 


Corson  b— Egg  Harbor  

EES  flarbor— Absocon  

Absecon  -  Brigant  in<-  

Bn  gamine— Now  (Goat)  Bay 

Total   


Crook  llotn  Thoroughfare 

Peck's  B*v  

Beach  T  borough  faro   ' 

Grass v  Bav    

Little  Bay*   i» 
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e  land  areas  immediately  along  the  coast  line  and  at  the  inlets  are  composed  of 
tng  sand  and  the  detailed  configuration  of  the  high  and  low  water  hues  change 
each  storm.    Directly  behind  the  cand  border  of  the  coast  are  the  salt  marshes, 
b  are  eutirely  free  from  sand,  consisting  of  a  tough  black  soil,  apparently  the  re- 
if  6low  deposits  and  vegetable  growth,  closely  knit  together  with  the  roots  of  the 
h  grass.    The  beds  of  the  thoroughfares  and  channels  seem  to  cousist  of  the 
>  material.    The  same  description  would  generally  cover  the  bottoms  of  the  bays 
sounds,  although  hero  are  sometimes  to  be  found 'gravel  and  sand  bars.  Oysters 
:o  in  these  inlaud  waters,  which  is  a  further  continuation  of  the  statement  that 
ing  sand  does  uot  generally  exist  iu  tho  bars  of  these  inland  waters.    The  water 
y  from  the  iulets  both  at  flood  and  ebb  seemed  very  free  from  transported  or 
ended  mutter,  and  all  indications  suggest  the  extreme  s  ability  of  present 
-hs. 

\  shown  by  the  previous  summary,  about  17,000  linear  yards,  or  1>±  miles,  of  water- 
would  require  to  bo  improved  so  as  to  give  a  navigable  ehaunel  at  low  water 
fcen  Cape  May  and  Great  Bay,  If  such  a  channel  was  improved  to  a  width  of 
ardstbero  would  have  to  be  removed  about  loP.OOM  cubic  yards  of  material,  meas- 
1  in  place,  for  each  foot  in  depth  of  channel  excavated,  or  to  obtain  a  channel  6 
deep  at  meau  low  water  about  1,000,000  cubic  yards  would  require  to  be  dredged. 
9  I  consider  a  minimum  quantity,  for  the  reason  that  0  detailed  survey  might  show 
ill  greater  exteut  of  shoal  water,  but  would  not  probably  show  Jess  than  that 
ve  stated. 

Itbough  the  character  of  the  material  which  would  require  to  bo  excavated  issuch 
o  make  the  cost  of  lifting  it  comparatively  small,  si  ill  the  difficulty  of  disposing 
dredged  material  would  *e  such  as  to  probably  make  t  lit*  cost  of  excavation  at 
*t  *2."»  cents,  and  possibly  Till  cents,  per  cubic  yard.  The  channels  which  would  re- 
re  improvement  are,  as  will  be  seen  from  the  maps,  long,  and  iu  many  eases  very 
tnons.  An  improved  channel  of  a  width  within  the  limits  of  reasonable  economy 
nld,  uuder  such  conditions  of  length  and  crookedness,  be  too  narrow  for  sailing 
•fcels;  consequently,  to  utilize  such  improved  channels  at  all  stages  of  wind  and 
c,  steam- ves.se Is  of  light  draught  would  have  to  be  generally  employed  as  the  mo- 
e  power. 

\s  bearing  upon  the  utility  of  an  improvement  of  the  thoroughfare  between  Cape 
ly  and  Great  Bay  the  following  statemeut  may  bo  of  interest.    The  coast  line 
tweeu  these  limits  is  broken  by  tho  inlets  into  tho  follow  ing- named  beaches:  (1) 
•verty  ;  (2) Two  Mile  ;  (3)  Fivo'Mile;  (4)  Seven  Mile  ;  (5)  Ludlam;  (G)  Peek's;  (7) 
wecon;  (t>)  Brigantine;  and  (9)  Island.    Of  theso  the  second,  fourth,  eighth,  ami 
nth  have  no  railroad  connection  with  tho  mainland.    Theso  beaches,  on  account  of 
cir  facilities  for  summer  bathing,  have  developed  a  number  of  summer  resorts,  such 
Cape  May,  Sewell's  Point,  Sea  Isle  City,  Ocean  City,  Somers  Point,  and  Atlantic 
.ty.    These  have  already  attained  considerable  development,  while  several  others, 
ch  as  Holly  Beaph,  Auglesea,  Lougporr,  South  Atlantic,  Brigautiue,  aud  Island 
each,  are  in  their  early  stages  of  development.    Tho  impetus  which  of  late  years 
is  beeu  given  to  sea-side  resorts  has  given  great  value  to  the  beaches  already  de- 
eloped,  and  a  large  speculative  value  to  the  beach  partially,  or  even  totally,  unim- 
roved.    To  develop  these  beaches  it  is  of  the  first  importance  that  t  hey  be  made  very 
ccessiblo  to  the  public.    Such  beaches  as  already  have  railroad  connection  with  tho 
lainland  have  a  great  advantage  over  beaches  lacking  such  facilities. 
If  tho  thoroughfares,  bay,  and  sounds  were  made  navigable  for  steam-vessels  of 
ight  draught,  then  the  beaches  with  present  railroad  connection  could  be  made  avail- 
Ideas  points  for  still  further  distribution  and  expansion,  thereby  opening  to  the 
ea-side  resorting  public  new  advantages,  aud  to  the  owners  of  tho  beaches  rich  re- 
unneration.    These  inland  waters  are  well  adapted  to  tho  growth  of  oysters,  aud 
onsiderablo  enterprise  seems  to  have  already  been  applied  in  this  direction.  With 
ticrea.sed  facilities  for  reaching  tho  market  this  industry  could  be  indefinitely  ex- 
panded.   In  this  connection  it  might  be  worthy  to  note,  in  patting,  that  the  existing 
privileges  of  occupation  of  these  waters  fcr  the  oyster  fisheries  are  obtained  from  the 
State  of  New  Jersey  simply  by  pre-emption,  tho  right  holding  good  as  long  as  the 
fisheries  are  properly  eared  for.    In  case  an  improvement  was  made  of  the  channels  ir 
would  probably  be  found  that  owners  of  fisheries  would  claim  indemnity  for  tin? 
injury  or  destruction  to  oyster  fisheries  that  might  result  from  local  interference  with 
the  beds  of  the  water  areas. 

The  development  of  the  beaches  would  for  several  months  «»f  each  year  add  a  largo 
population  to  this  district,  for  the  subsistence  of  which  the  adjacent  mainland  offers 
excellent  facilities,  and  an  improved  water  communication  through  these  inland  wa- 
ters would  still  further  develop  the  immediate  mainland  and  add  something  of  value 
to  producers,  and  possibly  to  consumers.  These  prospective  advantages  are  contin- 
gent upon  conditions  which  it  is  possible  to  anticipate  with  sufficient  probability  to 
make  them  assurances,  and  although  perhaps  bearing  upon  the  question  of  whether 


726  BE! 


aid  uso  wan 
maps  of  ib. 
t  lio  directio! 
t  ho  lino  of  i 
witter. 

Two  she* 
graphical  i> 
graphical  i 
with,  to  v> 

Between 
frontage 
mainland 
water-w.i 
from  10(» 
areas  frc- 
The  kit 
l>y  the  1 1 
ocean  in 
son's,  J; 
qnartei 

their  in 
The 

and  floi 

in  the 

vain> 

incetii 

seqtn 

men 

<lire< 

I  lie  i 

won 
poin 
ee<- 
bo  i 

or  Ij. 

pre 

is- 

'J 

of 

r<  > 
«,, 

«>!' 

111. 

h 

M, 

N 

V 

h 

N 
1 

i- 
1 


t 


Google 


APPENDIX  G  REPORT  OF  LIEUT.  COL.  ROBERT.  12\) 


•n  one  point  to  the  other.  This  improvement  will  also  be  a  protection  toout- 
nerce,  because,  if  made,  in  case  of  storm,  vessels  that  do  not  draw  too  much 
n  run  into  different  inlets  and  tind  a  secure  harbor,  or  keep  on  their  course 
south  by  the  proposed  water-way. 

w  that  there  is  ample  opportunity  for  this,  attent  ion  is  called  to  the  fact  that 
>wiug  inlets  exist,  commencing  at  Great  Bay  and  extending  to  Cape  May : 
gg  Harbor  Inlet,  Brigantiue  Inlet,  Absecon,  Great  Egg  Harbor,  Corsin's. 
tl's,  Hereford's,  Turtle  Gut,  and  Cold  Spring  inlets.    To  give  an  estimate*  of 
-able  commerce  which  would  develop  in  case  this  improvement  is  made  is 
This  whole  district,  to  a  certain  extent,  has  been  locked  up  from  commerce 
vant  of  navigation.    To  afford  it  navigation,  and,  owing  to  the  peculiarity  of 
ict*  and  the  proximity  of  millions  of  people,  to  now  give  it  navigable  facili- 
'  be  liko  the  unlocking  of  a  mine. 

euetits  to  be  derived  are  such  as  to  reach  the  population  of  a  wide  scope,  and 
exaggeration  we  may  say  millions  of  people.    As  soon  as  the  work  is  finished 
s  and  sailing  vessels  will  be  navigating  the  waters,  carrying  the  products  to 
r  watering-places  and  to  the  largo  cities  of  the  Atlantic  sea-board.    Tin*  re- 
f  so  great  an  improvement  are  self-evident,  considering  the  great  extent  of 
♦ion  and  number  of  villages  and  cities  interested  in  this  commerce. 
Must  respect  fully,  your  obedient  servant, 

Chas.  K.  Lamms. 

t.  Col.  Henry  M.  Robert. 


LETTER  OF  MR.  ISAAC  A.  RRADDOCK. 

Haddoxfield,  N.  J.,  November  17,  1*~G. 

: :  I  have  been  shown  a  statement  to  you  regarding  the  proposed  improvement 
e  inside  coast-line  of  New  Jersey,  clearing  the  mad-ban,  etc..  at  the  head  of  the 
>ug blares,  aud  making  them  continuously  navigable  from  Cape  May  to  Great 
which  amounts  to  opening  navigation  inside  from  near  Long  Branch  to  Cape 
I  thoroughly  indorse  the  feasibility  of  the  undertaking,  ami  add  to  the  testi- 
fy of  C.  K.  Land  is  that  this  is  a  matter  of  interest  to  nearly  a  fouith  of  the  popn- 
>u  of  the  country,  as  this  ocean  border  of  New  Jersey  is  the  sanitarium  and  sum- 
recruit  ing-ground  of  people  from  at  least  a  dozen  States.    If  this  improvement 
1  made,  numerous  small  steamers  would  be  put  ou  to  furnish  cheap  and  pleasant 
imuuieation  between  the  different  summer  resorts  on  this  coast  that  are  so  crowded 
the  season  with  people  desirous  of  enjoyment  and  spending  their  money  liberally 
i  he  pursuit  of  health.    To  waiton  these  people,  who  are  from  many  different  States, 
•re  is  a  numerous,  industrious,  and  hardy  set  of  tishermen  and  farmers,  who,  lor  want 
this  convenience,  are  frequently  compelled  to  spend  a  night  fast  in  tho  mini  with 
•*ir  load  of  oysters,  hay,  tish,  or  farm  produce,  or  to  bravo  an  angry  sea  in  a  small 
ss*d  to  get  from  inlet  to  inlet  outside. 

The  United  States  Government  are  about  to  order  a  survey  for  a  ship-canal  from 
Uiladelphia  to  Great  Bay,  which,  if  constructed  (and  it  is  possible  to  do  it),  would 
ien  strike  this  100  miles  of  improved  navigation  nearly  central,  aud  enable  steam- 
ichts  to  sream  and  sailing  vessels  of  all  si/.es  to  take  an  inland  passago  from  North 
aroliua.  Virgiuia,  Maryland,  Delaware,  Pennsylvania,  New  York,  Connecticut,  ami 
»:hode  Island,  and  reach  this  point  without  getting  more  than  a  distant  view  of  the 
•■a  aud  its  dangers.    Tho  cost  of  this  improvement,  as  you  would  see  ou  examina- 
tOO,  need  not  be  large,  as  the  excavations  are  either  in  mud  or  sand,  and  could  all  ho 
:one  by  steam-dredges  of  tho  cheapest  construction,  and  easily  afterward  maintained, 
is  the  bars  to  bo  removed  are  not  opposite  or  adjacent  to  the  inlets  (as  there  as  a 
rule  is  the  deepest  water),  but  at  about  the  middle  of  the  coast-lying  beaches,  when* 
the  tides  meet,  and  have  probably  been  hundreds  of  years,  if  not  thousands,  in  slowly 
depositing  a  rich,  fine  mud,  that  in  many  cases  would  pay  largely  for  removal  as  a 
fertilizer,  as  it  is  very  rich  in  phosphatic  deposits.    I  believe  if  this  navigation  was 
opened  there  would  be  numerous  parties  engaged  in  tho  business  of  preparing  ferti- 
lizers of  tish  and  phosphatic  deposits,  which,  with  cheap  and  easy  navigation,  could 
be  distributed  to  the  States  mentioned  above  to  tho  advantage  of  their  agriculture. 

These  are  a  few  of  the  points  which  I  desire  to  suggest,  and  if  it  were  necessary 
many  others  could  be  indicated  which  call  for  this  cheap  and  necessary  improvement. 
Very  respectfully, 

Isaac  A.  BRADPOCK. 

Lieut.  Col.  H.  M.  Robert. 
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SURVEY  OF  THE  THOROUGHFARE  RUNNING  BACK  OF  THE  OCEA3 
FROM  CAPE  MAY  TO  THE  GREAT  BAY  NORTH  OF  ATLANTIC  CITY, 
NEW  JERSEY. 

United  States  Engineer  Office, 

Philadelphia,  Pa.,  April  25,  1S8S. 

'Sir:  I  have  the  honor  to  submit  the  following  report  on  the  survey 
of  the  thoroughfare  running  back  of  the  ocean  from  Cape  May  to  the 
Great  Bay  north  of  Atlantic  City,  X.  J. 

This  survey  was  made  during  August,  September,  and  October.  1S87, 
and  since  then  has  been  plotted  by  Mr.  Feodor  Sylvester,  uuder  the 
supervision  of  Asssistant  Engineer  L.  Y.  Schermerhorn.  As  the  thor- 
oughfares are  at  places  less  than  100  feet  wide,  it  was  necessary  to  plot 
the  survey  on  a  scale  of  200  feet  to  the  inch,  and  as  the  length  of  the 
route  surveyed  is  Go  miles,  the  map  of  the  survey  covers  thirty-four 
sheets.    The  actual  length  of  water-Way  surveyed  was  70  miles. 

A  copy  of  Assistant  Eugineer  L.  Y.  Schermerhorn's  full  report  of  the 
survey,  together  with  thirty-five  sheets  of  tracings  (oue  index  sheet 
and  thirty  lour  sheets  of  detail)  are  forwarded  herewith  as  a  part  of  this 
report. 

The  survey  shows  that  to  obtain  a  G-foofc  channel  at  least  50  feet  wide 
at  the  bottom  it  is  necessary  to  improve  about  20  miles  of  the  route  by 
dredging  some  1.310,000  cubic  yards  of  material,  scow  uieasuremeur. 
Of  this  amount  430,000  cubic  yards  are  north  of  Atlantic  City,  within  5 
miles  of  Great  Bay,  leaving  about  880,000  cubic  yards  to  bo  dredged  in 
the  53  miles  between  Atlautic  City  and  Cape  May.  The  dredging  of 
114,000  cubic  yards  from  2  miles  of  channel  would  connect  the  Tuckahoe 
Uiver  with  Atlantic  City  by  a  good  G-foot  channel  at  low  water,  w  hick 
would  prowi  a  great  benefit  to  those  living  ou  that  river. 

In  estimating  the  amount  of  dredging  I  have  taken  0  feet  as  the 
depth  to  be  maintained  at  low  water,  ami  have  had  the  calculations  all 
made  to  7  feet  depth,  in  order  to  insure  the  proper  depth.  The  width 
at  this  depth  of  7  feet  is  taken  at  50  feet,  and  the  side  slopes  at  1  ver- 
tical to  3  horizontal,  so  that  the  width  at  3  feet  below  low  water  would 
be  74  feet,  or  about  the  same  as  the  G-foot  chaunel,  with  a  mean  width 
of  73  feet,  recommended  in  mv  prelimiuarv  report  dated  December  24, 

ihe  quantity  of  material  has  beeu  reduced  to  scow  measurement  by 
adding  20  per  cent,  to  place  measurement,  because  in  practice  it  proba- 
bly would  be  measured  either  in  the  dipper  or  in  scows. 

it  does  not  seem  to  me  that  a  greater  width  than  50  feet  at  6  feet  be- 
low low  water  is  necessary  in  the  dredged  channel.  A  channel  of  this 
width  eau  be  dredged  economically  by  making  two  cuts  with  a  dredge 
and  throwing  the  material  to  the  sides,  thus  saving  the  expense  of 
»xw  tug  it  away  or  procuriug  the  plant  for  placing  it  on  the  shores. 

rv\  adoptiug  this  method  I  thiuk  that  contracts  could  be  tnade  a: 
much  lower  rates  than  estimated  in  my  preliminary  report.  Assumius 
appropriations  commensurate  with  the  work,  I  think  £200,000  ought  to 
Muhoe  to  complete  the  work  by  contract. 

Uut  v*  work  of  this  nature  should  never  be  done  by  coutract.  There 
,uo  no  Oredges  along  the  whole  line  of  the  improvement  and  no  private 
badness  requiring  them.   Even  after  the  work  is  completed  it  is  not  to 
v  c\|HVted  that  20  miles  of  dredged  channel  will  take  care  of  itset£ 
Vtiou  ing  only  5  per  cent,  of  the  original  amount  for  the  annual  (In nig 
itj*  to  preserve  the  channel,  and  there  wdl  l»e  t  5.000  cubic  yards  of 
divdsiti<£  to  Iv  done  each  year,  which  could  be  done  by  a  Govern went 
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dredge  on  the  ground  for  one-half  what  it  would  cost  to  have  the  work 
done  by  contract. 

The  eutire  cost  of  the  plant  would  be  much  more  than  saved  in  doing 
the  original  dredging,  as  the  1,310,000  cubic  yards  could  be  dredged 
with  a  Government  dredge  at  a  cost  not  to  exceed  $130,000,  including 
the  cost  of  plant.  At  the  close  of  the  work  the  Government  would,  in 
my  judgment,  have  saved  at  least  870,000,  besides  haviug  a  good  plant 
on  Land,  which  would  be  needed  for  preserving  and  enlarging  the 
channel. 

In  case  this  work  were  undertaken  it  could  be  utilized  long  before  its 
completion.  As  before  stated,  it  requires  the  dredging  of  only  114,000 
cubic  yards  to  connect  the  Tuckahoe  Kiver  and  Great  lOgg  Harbor  with 
Atlantic  City  by  a  G-foot  channel.  After  that  work  is  done  it  would 
probably  be  best  to  cut  a  4  foot  chaunel  first  and  afterwards  deepen  it 
to  G  feet. 

ESTIMATE. 

I  would  estimate  the  amouut  of  material  to  be  dredged  to  make  a 
channel  G  feet  deep  at  mean  low  water  and  50  feet  wide  at  bottom  at 
1,310,000  cubic  yards  and  the  cost  at  $200,000,  if  done  by  contract,  or 
8130,000  if  the  Government  builds  its  own  plant  and  does  the  work  by 
hired  labor. 

If  an  appropriation  is  made  for  this  work  it  should  not  be  less  than 
640,000  to  begin  with.  Afterwards  smaller  appropriations  would  an- 
swer. 

I  have  been  unable  to  procure  any  commercial  statistics,  and  nothing 
further  has  beeu  obtained  relating  to  the  commercial  importance,  pres- 
ent and  prospective,  of  the  improvement  contemplated  than  is  con- 
tained in  my  preliminary  report. 

Very  respectfully,  your  obedient  servant,' 

Henry  m.  Robert, 

Lieut.  Col.  of  Engineers. 

The  Chief  of  Engineers,  U.  S.  A. 


RE  POUT  OF  MR.  L.  Y.  BCHERMERHOKN,  ASSISTANT  ENGINEER. 

United  States  Engineer  Office, 

Philadelphia,  Pa.,  April  17,  1688. 

Sir  :  I  have  the  honor  to  submit  the  following  report  upon  the  survey  of  the  Thor- 
oughfare running  back  of  the  ocean  from  Cape  May  to  the  Great  Bay  north  of  Atlan- 
tic City,  N.  J. 

Iu  November,  J88G,  an  examination  was  mado  of  this  route  ami  a  report  thereon 
submitted  to  the  Department  under  date  of  December  24,  1886.  From  the  results  of 
this  examination  a  survey  was  recommended  and  authorized  under  an  allotment  of 
$1,885.  The  field  work  of  the  survey  was  commenced  August  12  and  completed  Oc- 
tober 21,  1887.  This  work  was  personally  conducted  by  Mr.  Feodoro  Sylvester,  and 
covered  70  liuear  miles  of  water-way,  with  about  2o,000  soundings. 

The  topography  of  the  maps  was  mainly  reproduced  from  the  latest  plane-tablo 
sheets  of  the  U.  S.  Coast  and  Geodetic  Survey,  corrected  for  changes  which  have  taken 
place  since  that  survey  was  made.  The  results  of  the  present  survey  are  shown  on 
thirty-four  sheets  upon  a  scale  of  200  feet  to  1  inch. 

The  following  description  of  the  physical  characteristics  of  the  route  is  derived 
from  my  report  dated  December  7, 1880,  on  the  examination  made  in  November  of  that 
year : 

"Between  Cape  May  and  Great,  Bay  the  coast  frontage  consists  of  a  salt-marsh 
meadow  from  2  to  6  miles  wide,  lying  between  the  mainland  and  the  coast  liuc 
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This  marsh  area  Is  traversed  Uy  numerous  connecting  water-  ways,  ramifying  from  the 
ocean  inlets.  The  water  ureas  consist  of  passages  from  100  to  1,04*0  feel  in  width, 
called  channels  and  thoroughfares,  and  in  expansive  areas  frequently  covering  several 
square  miles,  called  hays  and  sounds. 

"The  surface  of  the  marsh  is  from  4  to  5  feet  above  meau  low  water,  anil  is  covered 
by  the  high  water  of  storm  tides.  Between  Cape  May  and  Great  Bay  there  are  niDc 
ocean  inlets,  named  as  follows  : 

'•Cold  Spring,  Turtle  Gut,  Hereford,  Towuseud's,  Corson's.  Egg  Harbor,  Ab*ecoo. 
Brigantine,  and  New  Inlet.  These  inlets  aro  from  oue-fonrth  to  1  mile  in  w  idth,  and 
carry  from  4  to  10  feet  of  water  over  the  bars  at  their  mouths. 

"  Tho  mean  range  of  the  tides  along  this  part  of  the  coast  is  about  4  feet,  and  the 
ebb  and  flood  through  these  inlets  produce  a  corresponding  change  in  the  heights 
of  water  in  the  inland  water  areas.  As  the  llood  tide  enters  the  inlets  it  passes  inland 
by  tho  various  connecting  water-ways  to  the  right  and  left.  As  a  result,  there  is  a 
point  of  meeting  in  these  inland  water-ways  of  the  llood  coming  from  adjacent  inlets, 
and  consequently  at  such  point*  Of  meeting  of  tho  tide  there  exists  only  a  vertical 
movement  of  the  tidnl  wave.  The  exact  point  of  meeting  of  the  tides  depend*  upon 
tho  direct  ion  of  the  wind.  On  account  of  the  absence  oft  idal  currents  at  t  he  meeting 
of  the  tides,  there  ensues  a  alow  deposition  of  the  material  held  in  suspension,  and.  as 
would  naturally  be  expected,  the  water  is  very  shallow  over  the  area  covered  by  these 
points  of  meeting.  Such  a  shallow  area  in  the  intend  waters  exists  hetweeu  each  suc- 
cessive pair  of  inlets,  with  hut  one  modification,  viz: 

"Between  Corson's  and  Egg  Harbor  inlets,  where  two  shoal  areas  occur,  one  in 
Crook  Horn  Thoroughfare  ami  the  other  in  reek's  Bay,  This  may  bo  only  an  appar- 
ent departure  from  the  rule,  since  present  Indications  make  it  very  possible  that  at 
some  time  in  the  past  an  inlet  existed,  hut  subsequently  closed,  beiwceti  Corson's  aud 
Egg  Harbor  inlets. 

Tho  cross-sect  ion  of  tho  inlets  is  such  as  to  allow  of  the  passage  of  large  quantities 
of  water  into  tho  inland  areas  at  llood  tide,  and  the.  escape  of  this  volume  at  theehb 
results  in  considerable  concentration  of  currents  at  special  localities  aud  a  consoqnenr 
deepening  of  the  inland  passages  at  such  points  of  concentration." 

The  depth  of  water  in  tho  thoroughfares,  channels,  hays,  ami  sounds  is  very  vari- 
able in  different  localities.  In  the  narrower  water-wavs  depths  of  from  30  to  40  feet 
frequently  occur,  while  in  the  broad  areas  of  the  bays  and  sounds  the  ruling  depth  b 
about  1  foot. 

Tbe  laud  areas  immediately  along  the  coast-line  aud  at  the  inlets  are  composed  of 
drifting  sand,  and  the  configuration  of  the  bars  at  the  mouths  of  the  inlets  materially 
change  with  each  violent  gale.  Directly  hehiud  the  sand  bonier  of  the  coast  lie  Jibe 
salt  marshes  traversed  by  tho  water-ways  under  consideration.  The  land  areas  of 
these  marshes  consist  of  a  tough,  black  soil,  apparently  tho  result  of  hIow  deposit  and 
vegetable  growth,  closely  knit  together  with  the  roots  of  tho  marsh  grass. 

The  shore-lines  of  tho  water-ways  rise  with  nearly  a  vertical  face  from  1  to  2  feet 
above  mean  high  water,  and  present  surfaces  quite  easily  eroded  by  the  action  of  cur- 
rents ami  storms.  The  banks  are  thickly  perforated  with  the  holes  of  sand-oddler* 
and  craw  fish,  and  through  their  action  a  slow  disintegration  of  the  banks  is  con- 
stantly in  progress. 

Tho  beds  of  tho  water  areas  consist  of  mud,  except  in  the  vicinity  of  the  inlets, 
where  sand  is  found.  Occasionally  sand  and  gravel  bars,  bare  at  low  water,  occnr 
away  from  tho  inlets,  but  such  material  forms  only  in  exceptional  cases  any  parr  of 
the  beds  of  the  thoroughfares  and  sounds.  The  character  of  the  mud  covering  the 
bottom  suggests  that  its  source  of  supply  is  derived  from  the  decaying  banks.  Tbe 
water  away  from  tho  inlets  is  very  clear  and  free  from  suspended  matter,  which  in- 
dicates that  tho  process  of  deposition  must  Ik*  exceeding  slow. 

Tbe  bays  and  sounds  are  universally  shoal,  carrying  about  1  foot  depth  at  low  water, 
except  in  narrow  and  tortuous  drains,  which  are  very  unstable  in  position,  with  a 
tendency  to  shift  under  tho  varying  influences  of  storm  tides.  The  unstable  condi- 
tion of  the  ton  es  which  seem  to  operate  in  these  bays  and  sounds  will  militate  seri- 
ously against  tho  improvement  of  the  proposed  line  of  water  communication,  since  a 
large  part  of  the  water-way  requiring  improvement  lies  through  these  shallow  bay* 
and  sounds. 

I'potl  the  accompanying  maps  the  ft  foot  curve  of  depth  is  shown  in  blue  and  the 
lino  of  best  depth  in  dotted  red.    Along  the  line  in  red  the  distance  from  the  point  of 
beginning  at  Schel  lingers  Landing.  Cape  May,  is  marked  by  numbered  stations  f**» 
feet  apart :  the  distances  from  Capo  .May,  in  miles,  is  also  noted  on  this  line.    The  d  ~ 
tance  in  an  air  line  between  the  initial  point  at  Capo  May  and  deep  water  in  (J rear 
|V.         '">ut  47  miles.    By  the  line  of  best  water  this  distance  is  increased  to  65  miles. 
The  following  statement  shows  the  amount  of  excavation  in  cubic  yards,  scow 
irement,  which  would  require  to  be  remored  to  form  channels,  respectively  4 
feel  deep,  with  widths  ot  ftO,  75,  aud  IfJO  feet.    All  excavation  has  been  calcu- 
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lated  to  1  foot  below  tbe  depth  named,  and  in  reducing  the  quantity  of  material  to 
scow  measurement  20  per  cent,  baa  beeu  added  to  the  quantity  in  situ. 

The  first  column,  marked  "  miles,"  indicates  tbe  mile,  numbering  Irom  Cape  May, 
iu  which  the  natural  channel  requires  improvement  to  give  channels  of  the  state d 
depths  and  widths.  The  column  adjacent  to  "  miles"  indicates  the  length  of  natural 
channels  requiring*  improvement  in  each  mile  of  route  specified. 


Miles. 

Depth  of  ehuiuiel.  4  feet. 

Depth  of  channel,  0  feeU 

Length. 

50  feet  |    75  feet 

vide.  wide. 

100  feet 
wide. 

Length. 

50  feet 
wide. 

75  feet 
wide. 

10D  feet 
wide. 

twt. 

i  ;  ooo 

3  '  -  

Cu.  v"*. 
6,  000 

Cu.  u<l*. 
2  j.  000 

Cu.  yds. 
40,000 

Frrt. 
5,  2H0 
200 
5,  OOO 
4.000 

2,  500  ' 

3,  30O 
6. 280 
5, 100 
4, 608 

4,  400 

500 
4.000 

5,  000 

3,  0<i0 

4,  200 

4.  300 

3,  WH) 
590 
3.  000 

5.  000 
3.  400 
1.  000 
5, 1>0 
5.  289 
ft,  2--0 
5,  280 

Cu.  yds. 
15, 000 

1 

Cm.  yds. 

51.  (00 
2, 000 

80,  OOJ 
(4,000 
37,000 
41.0(H) 
72,  (  00 
100,  000 

52,  ooo 

c  ii,  <J\ »\i 

85,  000 
10,  000 
87.  000 
70,  000 
85,  ooo 
04,  06 ) 
95.  OoO 
40,  000 

Cu.  yds. 
09,  ooo 
3,  000 
114.000 
104.000 
50,  OOO 
56,  000 
95.  OOO 
1  <0.  OOJ 
67. 600 

no,  (H*o 

20.  000 
120.  000 
112,  000 
132.000 
120.  000 
121.009 

60,  Do* 
3.  00 » 

14,  OuO 
120.  0*tt 

85,  00* 

14.0(H) 
1X1,000 
1*1,000 

181,  "Ml 

lei,  Ot  9 

4  

3,500 

34,  000 

47.  ©00 

80,  ooo 

G4,  OOO 
L'3.  OOO 
22.  000 
27.000 
52,  000 
72.  000 
35,  000 

OJ.  Ooo 

6  

7  

8  

19  

26  

27  

28    

m  

1,700 
2,  t;oo 

4.  G*.0 
4,  650 

:i,  190 
4.  190 
4.  000 

10. 000 
12.  0t;0 
fa,  000 

40,  000 
14.  UK) 

:n.  ooo 

34.  000 

19.  000 
'JU.  990 
32,  000 
50.  00  I 
21.  0"0 

47.  690 

48,  too 

28,  ooo 

40,  000 
42,  OO  J 

72,  oi  Hj 
27.  ooO 

01,  ooo 

02.  000 

34. •••-••-«••■•-■••• 

85  

37  

39  

3,  950 

2,  100 

4,  000 
4,  0(H) 

3,  ooo 

33.  0C0 

30,  (H)O 

31,  0  j0 
40, 909 
41.  0O0 
12. 000 

4G,  000 
41,000 
53.  OoO 
55, 099 
58,  OOO 
17,  ouO 

80,  Oo  » 
51,  000 
74.  ooo 
72.  OtiO 
74.000 
22.  000 

57, 000 
40,  OOO 
58,  ooo 
08, 000 
70,  ooo 
33,  OoO 

50  

4,  509 
2.  000 

41,  rno 

25,  OUO 

50,  990        71.  000 
37,o>»0  49,999 

CS.  000 
46,  000 
7.  0(H) 
100.  0  JO 
100.  OoO 
1 116.OOO 
1     106. 000 

Ot.000 
66,  ooo 
11,006 

141.  000 
143.  000 
1 13.  (H)0 
143.  000 

03  

:..  289 

97,000        93,900  129,090 
07,000         93,009  120,009 
67,000        93,  ooii  129,900 
.07,099        03*990       1 20.  ooo 

77.  l>70 

727, 99-J    l.o."»4.  o  o    1.  388,  ooo 

103,  OoO 

1.310,  OoO 

l.  *>•;>,(  -oo 

2.575,000 

From  tho  foregoing  table  it  will  be  seen  that  tbe  length  of  channel  requiring  im 
provemeut  to  secure  a  low- water  depth  of  4  feet  ia  about  15  miles,  while  lor  a  t»  loot 
depth  it  is  about  20  miles.  In  considering  the  probable  cost  of  any  one of  the  six 
plans  for  which  estimates  of  quantities  are  given  in  the  foregoing  table,  it  may  bo 
assumed  safely  that  tho  greatest  economy  will  result  from  simply  casting  over  into  a 
bank  parallel  to  and  directly  alongside  of  the  proposed  channels  as  much  of  the 
dredged  material  as  can  be  so  placed  with  a  single  handling.  By  this  method  of  dis- 
posal tho  material  removed  by  scows  will  be  reduced  to  a  minimum,  with  a  direct 
Having  iu  the  cost  of  tho  work. 

It  can  be  assumed  that  a  dredge  can  carry  a  cut  25  feet  wide  aud  at  tho  same  time 
bauk  tho  dredged  material  directly  from  the  (Upper.  For  channels  50  loot  wide  this 
would  result  in  allowing  all  dredged  material  to  bo  deposited  directly  by  tho  dredge 
on  an  adjacent  bank  by  carrying  two  parallel  cuts,  each 25 feet  wide.  If  tho  channel 
is  increased  to  75  feet  width,  then  one  cut  must  be  cast  over  the  second  time  or  else 
removed  in  the  first  handling  by  scows.  If  tho  channel  is  made  10U  feet  wide,  thou 
one-half  tho  quantity  of  excavation  must  bo  removed  by  scows.  . 

Eveu  assuming  that  it  is  as  economical  to  rohandlc  with  tho  dredge  as  to  remove 
with  scows,  it  will  bo  found  in  the  excavation  of  the  channels  through  the  shoal 
areas,  where  often  the  depth  of  excavation  is  fully  as  great  as  the  depth  of  channel 
proposed,  that  there  will  not  be  room  on  each  bank  for  the  deposition  of  more  mate- 
rial than  that  which  is  derived  from  a  singlo  cut  25  fort  wide. 

A  dredge  would  bo  obliged  to  keep  a  tng  at  hand,  even  though  no  material  was 
scowed  away,  to  assist  in  movement  irom  place  to  place  and  to  keep  up  the  supply  of 
coal,  fresh  water,  and  supplies.  Hut  for  such  service  a  smaller  tng  would  MitfhVo  than 
that  required  for  towiug  scows.  1  would  estimate  the  cost  of  the  removal  of  all  ma- 
terial which  can  be  banked  by  the  dredge  with  a  single  handling  at  I. "»  cents  per 
cubic  yard,  aud  for  all  material  which  requires  to  be  dredged  and  removed  by  scows 
at  20  cents  per  cubic  yard,  upon  the  assumption  thai  appropriations  were  available 
so  as  to  permit  of  an  annual  expenditure  of  from  8 P^imo  to  $."iti,n<Hl  from  tho  com- 
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inoncciueut  to  the  completion  of  the  work.  Upou  this  basis  the  cost  of  the  several 
plans  would  be  as  follows  : 


Four-foot  chauuel,  50  fret  wide  : 

730,000  cubic  yards,  at  15  ceuts   $109.  50<? 

Superintendence  and  coutiugencies   10,  SOU 


13ft).  OOP 

Four-foot  channel,  75  feet  wide: 

700,000  cubic  yards,  at  15  cents   105,  OOO 

350,000  cubic  yards,  at  'JO  cents   TO.  OOO 

Superintendence  ;rud  contingencies   20,  OOO 


195,  OOO 

■■ 

Four-foot  channel,  100  feet  wide: 

700,000  cubic  yards,  at  15  ceuts   105,  OOO 

700,000  cubic  yards,  at  20  cents   140.  OOO 

Superintendence  and  coutiugencies   25.  OOO 


270,  OOO 


Six-foot  channel,  50  feet  wide: 

1,310,000  cubic  yards,  at  15  cents   196, 5O0 

Superintendence  and  contingencies   20,  5O0 


217,000 


Six-foot  channel,  75  feet  wide: 

1,270,000  cubic  yards,  at  15  ceuts   190,  500 

010,000  cubic  yards,  at  20  ceuts   12d,  OOO 

Superintendence  and  contingencies   31,500 


350,000 

Six-foot  channel,  100  feet  wide: 

1,300, WO  cubic  yards,  at  15  cents   196,  OOO 

1,300,000  cubic  yards,  at  20  cents   2»*>.  OOO 

Superintendence  and  contingencies   45,  COO 


500,  OOO 

The  northern  4  miles  of  the  route,  or  that  part  of  the  line  through  Grassy  and  Little 
bays,  is  through  continuously  shoal  water  less  than  1  foot  deep.  It  will  be  seeu  from 
the  previous  tabic  that  the  excavation  through  the  61,  (Ji,  1*3,  and  64  miles  of  the  route 
is  nearly  one-third  of  tho  entire  amount.  If  Atlantic  City  be  made  the  northern  ter- 
minus of  the  ronte,  the  work  required  on  the  last  4  miles  of  the  line,  between  Cape 
May  and  Great  Bay,  would  be  eliminated  aud  the  foregoing  estimates  reduced  aborit 
one-third. 

In  relation  to  the  permanency  of  tho  dredged  channels,  it  is  difficult  in  all  cases  to 
reach  satisfactory  conclusions.  In  the  thoroughfares  aud  uarrow  water- ways  I  believe 
that  improved  channels  cau  be  maintained  by  the  action  of  tidal  currents,  but  in  the 
long  dredged  cuts  which  would  bo  required  across  the  bays  and  sounds  there  are 
strong  reasous  against  the  presumption  of  permanency. 

Tho  length  of  the  artificial  channels  required  across  these  broad  and  shallow  water 
areas,  aro  as  follows:  Jarvis's  Sound,  four-fifths  of  a  mile;  Grassy  Sound,  1  mile; 
Learning's  Bay,  li  miles;  Ludlam's  Bay,  1  mile;  Peck's  Bay,  1}  miles;  Grassy  and 
Little  bay 8,  4  miles. 

To  render  such  long  narrow  chanuels  usable,  it  is  necessary  that  they  should  be  on 
lines  which  can  be  defined  by  ranges,  and  there  can  be  no  assurance  that  such  lines 
■will  be  coincident  with  the  direction  of  prevailing  trdal  currents,  especially  when  the 
set  of  tho  most  energetic  currents  depends  upon  the  direction  of  storm  winds.  Sonie 
of  tho  bays  and  sounds  are  several  miles  in  extent,  and  with  such  a  reach  waves  of 
considerable  amplitude  are  formed  under  the  impulse  of  the  wind.  Such  waves  mov- 
ing through  the  very  shoal  water,  Irausverso  to  the  direction  of  the  dredged  channel, 
would  tend  to  refill  tho  artificial  channel  just  as  tho  waves  efi'ace  aud  chaugethe 
tortuous  drains  formed  by  the  tidal  currents  through  tho  broad  shoal  areas. 

Through  the  uarrow  water-ways,  channels  which  follow  the  trend  of  tho  shore-lines 
will  not  be  lacking  in  definition  since  they  can  be  easily  identified  with  the  configa- 
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ratiou  of  adjacent  shore-lines.  An  inspection  of  the  maps  will  clearly  iudicato  that 
any  improved  channels  which  are  possible  will  be  too  narrow  and  circuitous  to  render 
them  of  value  to  sailing  vessels,  and  that  consequently  they  would  only  be  of  value 
to  craft  moved  by  steam.  ♦ 

The  formation  of  banks  along  each  side  of  improved  channels  by  the  deposition  of 
<lredged  material  will  generally  cause  them  to  act  as  detlecting  dikes  and  probably 
materially  aid  in  tho  maintenance  of  the  improved  channels.  At  tho  ends  of  the 
dredged  channels  the  excavated  material  could  bo  easily  disposed  so  as  to  form  Hank- 
ing embankments,  which  would  aid  in  concentrating  the  currents  upon  tho  improved 
channels.  It  is  highly  probablo  that  valuable  results  in  tho  way  of  diversion  and 
concentration  could  bo  accomplished  at  many  points  by  closing  sido  channels  with 
embankments  of  dredged  material. 

The  beds  of  tho  water-ways  through  which  the  route  under  consideration  passes 
are  of  considerable  value  as  oyster  fisheries.  In  any  plan  for  tho  improvement  of  these 
water-ways  there  would  necessarily  arise  objections  to  interference  with,  and  injury 
to,  tho  private  interests  involved  in  these  oyster  fisheries.  To  what  extent  the  for- 
mation of  dredged  channols  and  tho  deposition  of  dredged  material  would  injuro  those  . 
oyster  interests,  I  am  unable  to  form  an  opinion  ;  parties  in  interest  have  stated  that 
the  injury  would  not  bo  inconsiderable. 

In  closing  I  desire  to  testify  to  tho  valuable  services  rendered  by  Mr.  Feodore  Syl- 
vester, and  to  commend  tho  energy  and  intelligence  with  which  the  survey  aud  the 
plotting  of  tho  maps  was  carried  on  under  his  personal  supervision. 
\  cry  respectfully,  your  obedient  servant, 

L.  Y.  SCHERMERIIORX, 

Assistant  Engineer. 

Lieut.  Col.  Henry  M.  Robert, 

Corps  of  Engineers. 
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IMPROVEMENT  OF  HARBORS  AND  RIVERS  IN  THE  STATES  OF  DELAWARE 
AND  MARYLAND,  AND  OF  MAURICE  RIVER,  NEW  JERSEY,  AND  THE 
INLAND  WATER-WAY  FROM  CHINCOTEAOUE  BAY,  VIRGINIA,  TO  DELA- 
WARE BAY. 


IEPORT  OF  MR.  WILLIAM  F.  SMITH,  USITED  STATES  AGENT  IN  CHARGE, 
FOR  THE  FISCAL  YEAR  ENDING  JUNE  ;*0,  18*8,  WITH  OTHER  DOCU- 
MENTS RE  LA  TING  TO  THE  WORKS. 


IMPROVEMENTS. 


1.  Maurice  River,  New  Jersey. 

2.  Wilmington  Harbor,  Delaware. 

3.  Ice-harbor  at  New  Castle,  Delaware. 

4.  Dnck  Creek,  Delaware. 

5.  Saint  Jones  River,  Delaware. 

6.  Mispillion  Creek,  Delaware. 

7.  Broadkiln  River,  Delaware. 

8.  Indian  River,  Delaware. 

9.  Inland  water-way  from  Cbincoteague 

Bay,  Virginia,  to  Delaware  Bay,  at 
or  near  Lewes,  Delaware. 

0.  Susquehanna  River  above  and  below 

Havre  de  Grace,  Maryland. 

1 .  Chester  River  at  Kent  Island  Narrows, 

Maryland. 


19.  Corsica  Creek,  Marylana. 

13.  Choptank  River,  Maryland. 

14.  Nanticoke  River,  Delaware. 

15.  Broad   Creek,  Delaware,  from  its 

mouth  to  Laurel. 

16.  Wicomico  River,  Maryland. 

17.  Upper  Thoroughfare  between  Deil's 
Island  and  the  mainland. 

Pocomoke  River,  Maryland. 
Removing  sunken  vessels  or  craft  ob- 
structing or  endangering  naviga- 
tion. 


18. 
19. 


United  States  Engineer  Office, 

Wilmington,  Del,  July  9,  1888. 

Sir  :  I  have  the  hoiior  to  transmit  herewith  the  annual  report  for  the 
iscal  year  ending  June  30, 1888,  of  the  works  of  river  and  harbor  i  in  - 
>roveuieut  in  my  charge. 

I  was  assisted  by  Mr.  Charles  Humphreys,  assistant  engineer,  in  the 
>rosecution  of  these  works  during  the  first  five  months  of  the  fiscal 


oar. 


Very  respectfully,  your  obedient  servant, 

Wm.  F.  Smith, 

United  States  Agent. 


The  Chief  of  Engineers,  U.  S.  A. 
ENG  88  47 
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H  i. 

IMPROVEMENT  OF  MAURICE  RIVER,  NEW  JERSEY. 

Proposals  were  opened  on  July  21,  1887,  for  continuing  this  imprr 
iuent  with  the  appropriation  of  August  5,  1886,  and  a  contract  enter* 
into  with  the  American  Dredging  Compauy,  of  Philadelphia,  Pa.  lit 
work  was  commenced  on  the  8th  of  August,  1887,  and  continued  u£ 
out  interruption  until  the  20th  of  October,  1887. 

Previous  work  has  been  to  dredge  a  channel  100  feet  wide  fros 
point  4  miles  below  Millville  to  withiu  5,000  feet  of  that  place,  * 
from  theuce  to  Millville  50  feet  in  width  ;  all  to  a  depth  ranging  frs 
5  to  0  feet  at  low  water. 

The  work  during  the  present  fiscal  year  consisted  in  widening  > 
50-foot  channel  to  100  feet  in  width  at  bottom,  a  distance  of  3,050  fe- 
making  the  depth  G  to  7  feet  at  low  water.  The  total  number  of  cct 
yards  of  material  removed  was  29,363,  which  was  deposited  on  U 
banks  from  50  to  100  feet  from  the  nearest  edge  of  the  chanuelVi 
long  boom  and  force  pump. 

There  is  now  an  average  6-foot  low-water  navigation  to  within  5£ 
feet  of  Millville.    The  eftect  of  the  work  done  is  already  of  much  be^: 
to  commerce  and  navigation,  and  the  people  interested  are  pleased 
the  results  thus  far  accomplished. 

An  appropriation  of  $20,000  is  recoinineuded  for  the  fiscal  year  tt- 
ing  June  30,  1800,  and  if  appropriated  will  be  applied  to  coutitmi:: 
the  dredging  for  a  6-foot  low-water  navigation  100  feet  in  width  ok 
the  4  miles  of  the  river  below  Millville. 

Credit  is  due  the  contractor  for  the  prompt  and  efficicut  manner 
which  the  work  was  prosecuted. 

The  estimated  value  of  commerce  on  the  river  is  $1,821,585.  fir 
tonnage  of  vessels  owned  on  the  river  aggregates  11,000  tons.  The  era- 
pletion  of  the  proposed  improvement  will  open  a  competing  route  i 
transportation  to  the  business  of  Millville  valued  from  $7,OOO,00<> : 
88,000.000,  and  which  consists  principally  of  the  manufacture  of 
pipe,  glass,  and  both  manufacture  and  dyeing  of  cotton  goods. 

This  work  is  in  tbe  collection  district  of  Bridgeton,  New  Jersey,  which  is  llrt  '> 
nearest  port  of  entry.    Amount  of  revenue  collected  tbe  last  fiscal  year  is  $1^.*' 

AMOUXTS  APPROPRIATED. 

By  act  passed  August  %  1882  -   ^ 

By  act  approved  July  5,  ltfd4   1*. tV 

By  act  approved  August  5,  1*36   V 

Money  statement. 

July  1,  1887,  uiuount  available   R^-~r 

July  1,  lScS,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,  1887   4,»i- 

July  1,  1S88,  balance  available   U 

Amount  appropriated  by  act  of  August  11,  l>i*3   10,W 

Amount  available  lor  fiscal  year  ending  June  30,  1899   10,014.*- 

(Amount  (estimated)  required  lor  completion  of  existing  project   ??,0t>H> 

J  Amount  tbat  can  be  profitably  expended  in  fiscal  year  ending  June  30,1890  20,0*  } 
I  Submitted  in  compliance  with  requirements  of  sections  U  of  river  and 
t    harbor  acts  of  HOG  aud  1J07. 
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bstract  of  proposals  received  and  opened  at  12  o'clock  noon  of  July  if  I,  lt*c?F  by  General 
William  F.  Smith,  United  States  agent,  for  dredging  in  Maurice  River,  Ken- Jersey. 


Name  and  address. 


American  Dredging  Company.  Philadelphia,  Pa. 


Time. 


Aug.  20.1887 


Complete. 


Oct.  20.1887 


Price  per 
cubic  yard, 
placo  meas- 
urement. 


Cent*. 


U 


LETTER  OF  MR.  O.  W.  WOKST.VLL. 

Millville,  N.  J..  June  30,  1S*>-. 

Dkak  SIR:  In  answer  to  yours  of  25th  instant,  I  can  say  that  I  believe  there  is  10 
»  20  per  cent,  more  shipping  on  our  river  than  thero  would  have  been  had  there  been 
j  improvements  made ;  thero  are  vessels  corno  hero  carrying  300  to  500  tons,  ami 
uilt  lor  this  trade,  which  would  not  have  been  thought  of  before  the  improvements 
ere  made,  ami  one  great  advantage  is  that  it  will  be  a  check  on  the  railroad.  We 
»n  not  be  imposed  upon  very  much  if  we  have  good  water  navigation.  11.  D.  Wood 
:  Co.  are  building  another  new  vessel  to  trade  here,  and  I  hope  you  will  soon  be  able 
>  continue  on  up  to  the  bridge  with  the  good  work  that  was  done  last. 
Yours,  respectfully, 

O.  W.  Worst  all. 

General  Wm.  F.  Smith, 

U.  S.  Engineer. 


H  2. 

IMPROVEMENT  OF  WILMINGTON  HARBOR,  DELAWARE. 

The  condition  of  the  harbor  from  its  entrance  to  Market-street  Bridge, 
i  October,  1830,  is  given  in  the  last  Annual  Report  of  the  Chief  of  Eu- 
ineers.  At  the  close  of  the  last  fiscal  year  a  channel  75  feet  wide  and 
5  feet  deep  at  low  water  had  been  dredged  from  Market  street  Bridge 
'j  a  point  0.200  feet  from  the  outer  end  of  the  jetty.  Dredging  during 
he  present  fiscal  year  was  continued  under  the  contract  with  the  Na- 
ional  Dredging  Company,  dated  February  10, 1887,  to  July  19, 1887,  on 
.  hich  date  work  was  suspended  on  account  of  the  near  exhaustion  of 
he  appropriation.  There  has  been  nothiug  doue  since.  The  channel, 
5  feet  wide  and  15  feet  deep  at  low  water,  was  extended  to  the  outer 
ud  of  the  jetty.  The  distance  dredged  was  3,000  feet,  removing  31,111 
ubic  yards.  After  the  dredging  was  suspended  a  survey  was  made  of 
he  dredged  channel  from  Market  street  to  the  entrance  of  the  harbor, 
nd  results  show  considerable  filling  just  above  Third-street  Bridge  and 
t  the  mouth  of  the  Brandy  wine  Creek. 

This  shoaling  is  due  to  the  natural  sloping  of  the  sides  of  the  cut  (the 
lepth  of  cutting  in  the  above  cases  being  from  4  feet  to  12  feet  in  soft 
aud),  vessels  lying  aground  during  low  tide  outside  the  chanuel  and 
orcing  the  soft  mud  into  the  channel ;  unreasonable  speed  of  the  steam- 
K>ats  navigatiug  a  stream  300  to  400  feet  wide  ;  washiug  from  the  streets 
►f  Wilmington,  and  freshets  iu  the  Brandywine.  At  the  points  where 
he  chaunel  had  shoaled  the  depth  of  water  on  the  flats  had  increased. 

The  jetty  at  the  entrance  has  remained  in  fair  condition,  and  its  efiect 
lasbeeu  to  increase  the  depth  except  at  the  outer  end  where  the  ten- 
lencv  is  to  shoal.  It  is  beiieved  that  this  could  be  remedied  by  extend- 
ng  the  jetty  322  feet  further  in  the  Delaware  River,  and  in  a  direction 
o  cause  the  ebb  tide  in  the  Delaware  to  unite  parallel  with  ebb  from  the 
Christiana  River. 
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Owing  to  the  small  appropriations  the  work  baa  been  confine 
dredging  for  the  immediate  relief  of  navigation.    The  amount  recc 
mended  for  the  fiscal  year  ending  June  30,  1800,  is  $75,000,  and  if. 
propriated  will  be  applied  to  extending  the  jetty,  and  dredging  to  set" 
a  15-foot  low- water  navigation  in  accordance  with  the  approved  pr<  • 

It  is  estimated  that  $5,000  to' $10,000  will  be  required  anunalh 
maiotain  the  improvement.   The  maritime  commerce  of  the  por* 

Wilmington  for  the  fiscal  year  ending  June  30, 1888,  is  tons,  vafe 

at  $  . 

Wilmington  is  a  port  of  entry,  and  in  the  collection  district  of  Delaware  - 
amount  of  reveunc  collected  for'tbo  fiscal  year  ending  Jnne  30,  1888,  is  $6,6f>4.:4 

AMOUNTS  APPROPRIATED. 

By  act  approved  July  14. 183(3   U'.* 

Ilv  act  approved  March  3,  1837   a.f 

liv  act  approval  July  7,  1838  

By  act  approved  July  11,  1870   Ia* 

Uy  act  approved  Juno  10,  1872   V:* 

By  act  approved  March  3,  1873  

By  act  approved  Juno  23,  1874  

By  act  approved  March  3,  1875    l'A* 

By  net  approved  August  14,  1876    1'" 

By  act  approved  Juno  18,  1878   * 

By  act  approved  March  3,  1879  

By  act  approved  Juno  4,  1880   10.* 

By  act  approved  March  3,  1881   * 

By  act  passed  August  2,  1882   * 

By  act  approved  July  5,  1884    *  * 

By  act  approved  August  5, 1886   1" :' 

Two  thousand  four  hundred  and  eleven  dollars  and  twenty-two  m  - 
of  the  above  appropriations  have  been  carried  to  the  surplus  fund  of: 
Treasury. 

Money  statement. 

J nl y  1,1887.  amount  available   $*,1'V  : 

July  1,  1888,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1, 1887   6.tEJ 

July  1,  1888,  balance  available   2,1**  ■ 

Amount  appropriated  by  act  of  August  11, 1888   30,  W 

Amount  available  for  fiscal  year  ending  June  30,  1889    3S,ltf^ 

["Amount  (estimated)  required  for  completion  of  existing  project   H"*4  ' 

J  Amount  that  can  bo  profitably  expended  in  fiscal  year  ending  June  30, 1890  75.c« 
)  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
L    harbor  acts  of  1800  and  1867. 


,H.3. 

ICE  HARBOR  AT  NEW  CASTLE,  DELAWARE. 


Operations  during  the  present  fiscal  year  consisted  of  placing  - 
cubic  yards  of  riprap  around  Piers  K  and  N  at  bottom  to  prevent  sc«r: 
ing,  and  repairing  damages  to  Pier  N  caused  by  collision  from  a  steam* 

The  repairs  required  the  removal  of  20  stones  from  the  south  ft<*«  ■ 
from  the  back  of  the  top  course,  and  13  pieces  of  paving  stones.  Tte* 
atones,  as  well  as  those  displaced  by  the  collision,  were  all  put  in  ' 
proper  places  again  and  clamped.  Four  new  clamps  were  alsopo^ 
the  northeast  corner  stone 
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A  steam  hoister  was  engaged  aud  the  work  doue  by  hire  of  labor  and 
•urchase  of  material  iu  open  market. 

The  amount  asked  for  the  fiscal  year  ending  June  30, 1890,  is  $15,600, 
,nd  if  appropriated  will  be  applied  to  rebuilding  Pier  H,  which  is  iu  a 
aost  insecure  condition,  and  the  necessity  of  rebuilding  it  is  urgeut. 

The  dredging  should  also  extend  a  short  distance  above  and  below 
ho  harbor  to  create  a  current  to  diminish  the  tendency  to  fill  up. 

New  Castle  is  the  ouly  harbor  of  refuge  from  running  ice  in  the  Dela- 
vare  Itfver  between  the  Delaware  Breakwater  and  Marcus  Hook,  a  dis- 
ance  of  76  miles.  Its  importance  to  uavigation  and  commerce  may  be 
nferred  from  the  fact  that  about  two  thousand  vessels  and  steamers, 
til  coastwise  and  foreign,  seek  refuge  there  during  the  ice  season  on 
he  Delaware  River. 

The  ice  harbor  of  New  Castle  id  in  the  collection  district  of  Delaware,  and  Wilmiug- 
on  is  the  nearest  port  of  entry. 
The  amonut  of  revenue  collected  duriug  the  fiscal  year  is  $6,054.74. 

AMOUNTS  APPROPRIATED. 


Jy  act  approved  May  20,  1826   $25, 000. 00 

Jy  act  approved  March  2,  1829    17, 895. 99 

Jy  act  approved  July  2,  1836    25.000.00 

Jy  act  approved  March  3,  1837    10, 000. 00 

Jy  act  approved  July  7,  1838   11, 573. 00 

Jy  act  approved  August  30,  1852    15, 000. 00 

Jy  act  approved  July  15,  1870    2, 500. 00 

Jy  act  approved  June  10,  1872    27,000.00 

Jy  act  approved  March  3,  1873    20, 000. 00 

Jy  act  approved  June  4J7,  1874   10, 000. 00 

3y  art  approved  March  3.  1875    20, 000. 00 

Jy  act  approved  August  14,  1876    12, 000. 00 

3y  act  approved  Juno  18,  1878   10, 000. 00 

Jy  act  approved  March  3,  1879    5, 000. 00 

4y  act  approved  June  14,  1880    3,000.  00 

Jy  act  approved  March  3,  1881    20, 000.  00 

Jy  act  approved  July  5,  1884    2, 000.  00 

Jy  act  approved  August  5,  1886   5, 000. 00 

Of  the  above  appropriations  $18,285.03  has  been  turned  into  the  sur- 
plus fund  of  the  Treasury. 

Money  statement. 

July  I,  1887,  amouut  available   $353.20 

July  1,  1888,  amount  expended  duriug  tiscal  vear,  exclusive  of  liabilities 

outstanding  July  1,  18>7   853. 20 

amount  appropriated  by  act  of  August  11,  1888    7,500.00 

(  Amount  (estimated)  required  for  completion  of  existing  project   8, 100. 00 

J  Amount  that  cau  be  profitably  expended  in  liscal  year  ending  June  30, 1890  8, 100.  00 
Submitted  iu  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  lr;66  and  1807. 


I 


H  4. 

IMPROVEMENT  OF  DUCK  CREEK,  DELAWARE. 

There  were  no  operations  during  the  fiscal  year  ending  Juue  30,  1888, 
for  want  of  funds. 

The  survey  directed  in  the  act  of  August  5,  1S8G,  was  completed  and 
a  report  submitted  and  printed  in  the  last  Annual  Keport  of  the  Chief  of 
Engineers. 
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The  project  recommended  for  the  improvement  is  to  give  a  7-foot!^ 
water  navigation  to  tbe  town  of  Smyrna,  Del.,  the  head  of  navigat*: 
The  channel  at  the  entrance  to  be  100  feet  wide  aud  inside  the  creek* 
feet  in  width. 

The  estimated  cost  of  the  dredging  is  $37,365.20.    To  protect':* 
channel  at  the  entrance  by  the  construction  of  a  jetty  would  cost.k 
of  wood.  $20,000 ;  made  of  stone,  £53,333.20. 

In  case  no  jetty  was  built,  $2,000  annually  would  probably  be  * 
quired  to  maintain  the  channel  at  the  entrance. 

Ten  thousand  dollars  was  expended  in  dredging  a  channel  throji 
the  bar  at  the  entrance  to  8  feet  at  low  water;  for  want  of  a  protects 
work  it  has  filled  up  to  4£  feet.  The  citizens  have  spent  $6,500  in  dry- 
ing inside  the  creek. 

The  commerce  of  the  stream  is  estimated  to  be  between  $2,0(*U* 
aud  $3,000,000.  The  amount  that  can  be  profitably  expended  durn 
the  fiscal  year  ending  June  30, 1890,  is  $33,000,  and  if  appropriate 
will  be  applied  to  dredging  a  channel  inside  the  stream  in  accordat > 
with  the  project  submitted. 

Dock  Creek  is  in  the  collection  district  of  Delaware ;  Wilmington  is  tbe  n ex- 
port of  entry,  and  the  revenue  collected  there  during  the  laat  fiscal  year  is  $G,SM' 


AMOCXTS  APPROPRIATED. 


Bv  act  approved  June  14.  1880   f"  < 

Bv  act  approved  March  X  16? I   3,  a* 

By  art  parsed  August  2,  lc£2   -'■  * 

Money  statement. 


Amount  appropriated  by  act  of  August  11,  1808   $10,  OW.  * 


f  Amount  (estimated)  required  for  completion  of  existing  project   80,  fife, t 

I  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1890  37, 3v  * 
l  Submitted  in  compliance  with  requirements  of  sections  2  of  riyer  and 

^    harbor  acts  of  l>-66  and  18*77. 


H  5. 

IMPROVEMENT  OF  SAINT  JONES  RIVER,  DELAWARE. 

At  the  close  of  last  fiscal  year  work  was  iu  progress  under  a  contra- 
with  the  American  Dredgiug  Co..  dated  January  13,  1887,  and  undr 
this  contract  dredging  was  coutinued  during  the  fiscal  year  endin: 
June  30,  1S8S,  until  the  end  of  July,  1887,  when  operations  were  su*- 
trended  on  account  of  the  uear  exhaustion  of  funds.  The  result  of  iv 
work  under  the  contract  was  the  removal  of  10,291  cubic  yards  of 
terial,  measured  in  place,  the  excavation  of  a  channel  40  feet  wide  * 
bottom  and  Gfeet  deep  at  low  water  from  the  old  ship-yard,  one-quam* 
mile  below  Dover,  to  that  place,  and  enlarging  the  turning  basiu  to  15 
feet  radius.  Also  widening  the  channel  at  eight  sharp  bends  betwerf 
Lebanon  aud  Dover. 

The  dredge  was  then  removed  to  the  entrance,  and  a  channel  40  fa- 
wide  and  0  feet  deep  at  low  water  was  excavated  through  the  bar 
distance  of  2,400  feet.   Of  this  distance  the  United  States  Governing 
paid  for  dredging  1.050  feet — 4,100  cubic  yards  by  special  aprreeme' 
with  the  dredging  company,  at  12  cents  per  cubic  yard.    The  remainder 
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f  the  distance  dredged  over  the  bar  was  paid  for  by  the  citizens  inter- 
ested in  the  navigation  of  the  river. 

The  banks  of  the  river  between  Lebanon  aud  Dover  were  cleared  of 
verhanging  trees  daring  the  mouths  of  October  and  November,  1887. 

At  this  date  there  is  a  4-foot  low-water  navigation  through  the  en- 
rance  40  feet  wide,  and  from  thence  to  Dover  6- foot  low-water  naviga- 
ion,  40  feet  in  width. 

It  is  proposed  to  apply  the  appropriation  asked  for  the  fiscal  year 
riding  June  30, 1890,  to  securing  a  3-foot  low- water  navigation  through 
he  entrance  by  dredging  and  constructing  a  jetty  to  protect  the  chan- 
iel. 

Since  the  improvement  of  this  river  a  steamer  runs  regularly  between 
)over  and  Philadelphia,  and  rates  of  freight  between  those  places  have 
>een  much  reduced. 

Before  the  improvement  there  was  no  steam-boat  navigation  on  this 
iver,  and  the  railroad  had  no  competition. 

Freight  on  calves  from  Dover  to  Philadelphia  has  been  reduced  from 
•O  cents  per  head  to  30  cents  per  head. 

It  is  assumed  other  freights  have  been  proportionally  reduced. 

By  this  improvement  the  business  of  Dover,  valued  at  $2,000,000,  is 
ffered  a  competiug  route  of  transportation,  besides  the  country  bor- 
lering  on  the  river,  which  depends  upon  hauling  their  produce  many 
ailes  to  the  nearest  depots. 

Dover  is  in  the  collection  district  of  Delaware.  Wilmington  is  the  nearest  port  of 
ntry,  at  which  the  amount  of  revenue  collected  for  the  last  fiscal  year  is  $6,654.74. 

AMOUNTS  APPROPRIATED. 


*y  act  approved  March  3,  1881  $5, 000 

\y  act  approved  July  5,  1884   10,000 

ly  act  approved  August  5,  1886      10,000 

Money  statement. 

uly  1,  1887,  amount  available   |2, 245. 86 

uly  1,  1888,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,  1887    2, 245. 50 

uly  1,  1888,  balance  available   .36 

i  mount  appropriated  by  act  of  August  11,  1888    15, 000.  00 

Lmount  available  for  fiscal  year  endiug  June  30,  1S89    15, 000. 36 

r  Amount  (estimated)  required  for  completion  of  existing  project   20, 000. 00 


Amount  that  can  beprofitablyexpended  in  fiscal  year  ending  June  30, 1890   20, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


H  6. 

IMPROVEMENT  OF  MISSPILLION  CREEK,  DELAWARE. 

There  were  no  operations  during  the  fiscal  year  ending  June  30, 1888, 
or  want  of  funds.   The  condition  of  the  improvement  is  unknown. 

The  project  adopted  is  to  give  a  G-foot  low-water  navigation,  40  feet 
n  width  from  the  mouth  to  the  head  of  navigation,  and  a  4-foot  low- 
vater  navigation  at  the  entrance.  The  tide  rises  4.J  feet  at  the  entrance 
md  2jt  feet  at  Milford. 
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As  far  as  could  be  ascertained  there  has  been  no  change  in  thee* 
mercial  statistics  since  last  aunual  report. 

MisspHlion  Cre«-k  in  in  :h«?  collection  district  of  Delaware.  Wilmington  h- 
nearest  port  of  entry,  at' which  the  amount  of  revenue  collected  for  the  latfta 
year  is  $6,6o4.74. 

AMOUNT?  APPROPRIATED. 

By  act  approved  March  3,  1-TV<  $;  • 

By  act  approved  June  14.  IwU   4.* 

Bv  act  approved  March  3.  1  "1   13» 

Bjr  act  passed  August  A  lAB   1* 

Money  statement. 

Atuouut  appropriated  hy  act  of  August  11.  15^  


J 


Amount  (estimated;  required  for  completion  of  existing  project   56,6* 

Amount  that  can  be  profitably  expended  iu  fiscal  year  ending  June  30. 1390  3.3**  • 
Mibmitted  in  compliance  with  lequireruents  of  sections  *J  of  river  and 
harbor  acta  of  1566  and  1 


H7. 

IMPROVEMENT  OF  BROAD  KILN  RIVER,  DELAWARE. 

There  were  uo  operations  during  the  fiscal  year  ending  Jane  Myitis 
The  condition  of  the  improvement  is  uukuown,  although  it  is  reportr 
that  the  work  done  in  1885  has  maintained  itself.    There  has  beeiiT 
change  in  the  commercial  statistics  since  the  last  annual  report. 

The  improvement  is  in  the  collection  district  of  Delaware.    Wilmington  is  tttf  em 
est  port  of  eutrv.  at  which  the  amount  of  revenue  collected  for  the  last  fiscal 
$6,604.74. 

AMOUNTS  APPROPRIATED. 

By  act  approved  March     |<J73   $10.*" 

Bv  act  approved  J nne  14.  l??a  

By  act  approved  March     1--1     5,^ 

By  act  passed  August  2,  1--J   5.* 

Money  statement. 

Amount  appropriated  by  act  of  August  11,  1-?*   $10, (W. 1 

f  Amount  (estimated)  required  for  completion  of  existing  project   21,50.'' 

J  Amouutthatcan  be  profitably  expended  in  fiscal  year  ending  June  30, 1890  81,5ft 
\  .Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

[    harbor  acts  of  1-66  and  1967. 


H  8. 

IMPROVEMENT  OF  INDIAN  RIVER,  DELAWARE. 

There  has  been  no  work  on  this  improvement  since  1883  for  wauu* 
funds;  the  last  information  respecting  the  work  done  was  that  Uk 
channel  had  tilled  up  for  want  of  protecting  dike,  and  no  benefit  had  bet: 
derived  from  the  improvement. 

As  the  work  done  effected  no  benefit  the  cost  of  the  improved" 
will  have  to  remain  at  the  original  estimate.  850,000,  and  if  the 


Digitized  by  Google 


APPENDIX  H — REPORT  OF  MR.  W.  F.  SMITH.  745 

f  improvement  is  continued  the  amount  should  be  appropriated  in  one 
am  to  secure  any  good.  The  project  is  to  dredge  a  channel  80  feet 
U\e  and  4  feet  deep  at  mean  low  water  through  "The  Bulkhead,"  and 
bence  straight  to  the  inlet,  protecting  it  by  the  construction  of  a  dike 
ti  its  northern  side. 

Uy  the  completion  of  the  improvement  will  be  offered  a  competing 
(Mite  of  transportation  to  a  large  commerce,  consisting  of  fruits,  vege- 
ables,  and  oysters,  the  perishable  nature  of  which  prevents  their  being 
hipped  by  water  while  so  much  uncertainty  exists  as  to  the  time  re 
uired  to  get  io  sea.  i 

There  are  fifty  saw-mills  in  operation  along  the  banks  of  Indian  River 
n<l  tributaries,  and  produce  annually  54,000,000  feet  of  lumber,  valued 
t  about  $1,000,000.    A  greater  portion  of  this  is  hauled  from  1  to  5 
niies  to  the  nearest  railroad  station,  owing  to  the  difficulties  in  enter- 
ii<*  the  Indian  River  from  the  ocean. 

When  the  improvement  of  the  inland  water-way  from  Chincoteague 
Jay,  Virginia,  to  Delaware  Bay,  at  or  near  Lewes,  Del.,  is  completed  to 
ndian  River,  the  commerce  dependent  on  Indian  River  Jnlet  will  be 
greatly  increased  until  the  improvement  is  completed  to  Delaware  Bay. 

After  the  improvement  of  the  inland  water-way  is  completed  a  bet- 
er  outlet  for  Indian  River  will  be  had  through  the  route  into  Delaware 
lay  than  can  be  given  through  Indian  River  Inlet  to  the  ocean. 

Indian  River  is  in  the  collection  district  of  Delaware.  The  nearest  port  of  entry  is 
Viltuingtou,  at  which  the  reveuue  collected  during  the  last  fiscal  year  amounted  to 
0,664.74. 

AMOUNT  APPROPRIATED, 
ly  act  passed  August  2,  1882   $10, 000 

Money  statement. 

[Amount  (estimated)  required  for  completion  of  existing  project  $30, 000.  00 

J  Amount  that  can  be  profitably  expendedin  fiscal  year  ending  June  30,1390    50,000.  00 
\  Submitted  in  compliance  with  requirements  of  sections  M  of  river  and 
I     harbor  acts  of  18G<>  and  1807. 


H  9. 

IMPROVEMENT  OF  INLAND  WATER-WAY  FROM  CHINCOTEAGUE  BAY, 
VIRGINIA,  TO  DELAWARE  BAY,  AT  OR  NEAR  LEWES,  DELAWARE. 

The  commissioners  appoiuted  by  an  act  of  the  Delaware  legislature, 
passed  April  4, 1887,  met  in  January,  1888,  and  made  the  awards  for 
ilamages  to  the  land  owners  by  reason  of  the  construction  of  the  pro- 
posed water-way. 

The  papers  were  forwarded  to  the  Attorney- General  and  the  title  to 
the  lands  were  by  him  approved  May  9, 18S8,  provided  the  awards  have 
been  paid  by  the  State  treasurer.  Effort  is  being  made  to  secure  the 
proper  evidence  of  payment. 

The  work  will  be  advertised  as  soon  as  the  question  of  payment  is 
settled. 

The  amount  asked  for  the  fiscal  year  ending  June  30, 1890,  is  $100,000, 
and  if  appropriated,  will  be  applied  to  the  improvement,  in  accordance 
with  the  approved  project.  13y  an  improvement  of  15  miles  of  the  pro- 
posed route,  150  miles  of  navigable  water  will  be  rendered  available, 
giving  an  outlet  to  400  square  miles  of  territory. 
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The  estimated  amount  of  commerce  interested  in  the  improves*, 
and  which  will  be  afforded  a  competing  route  of  transportation  s 
$1,795,000. 

AMOUNT  APPROPKIATKD. 

By  act  approved  August  .">,  1886   

Money  statement. 

July  1,  1887,  amount  available   $n,S* 

July  1,  1888,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,  1887    CJ 

July  1,  1888,  balance  available   17,^. 

Amount  appropriated  by  act  of  August  11,  1888    50, 

Amount  available  for  fiscal  year  ending  June  30,  1889   67,?ir 


['Amount  (estimated)  required  for  completion  of  existing  project  281, 25<:. 

J  Amountthat  can  be  profitably  expended  in  fiscal  year  ending  Jane  30,  ls90  luO.iV  * 
l  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
t   harbor  acts  of  1866  and  1867. 


H  lo. 


IMPROVEMENT  OF   THE    SUSQUEHANNA   RIVER  ABOVE    AND  BELC* 

HAVRE  DE  GRACE,  MARYLAND. 

There  were  no  operations  during  the  fiscal  year  ending  Jane  30,  isv 
for  want  of  funds. 

The  effect  of  the  dredging  at  the  shoal  near  Watson's  Island  U 
been  very  perceptible  in  lessening  the  tendency  of  the  ice  to  gorge  I 
this  point. 

There  has  been  no  work  on  the  shoals  between  Specatia  Island  *t. 
Havre  de  Grace  since  the  summer  of  1885,  and  the  condition  of  tfc 
channel  is  unknown.  The  amount  that  can  be  profitably  expended  b 
the  fiscal  year  ending  June  30, 1890,  is  $20,000,  and  if  appropriated  w£ 
be  applied  to  attaining  a  15-foot  navigation  below  Havre  de  Grace,  ai-i 
continuing  the  work  of  cutting  off  the  shoal  at  Watson's  Island  to  pre 
vent  the  dangerous  ice  gorges. 

The  commerce  on  the  river  consists  of  stone,  ice,  coal,  lumber,  a.ic 
fruit.   Estimated  value  $1,500,000. 

Susquehanna  River  is  in  the  collection  district  of  Baltimore.  Baltimore  i*  ti> 
nearest  port  of  entry,  at  which  the  amount  of  revenue  collected  for  the  fiscal  m- 
ending  Jane  30,  1888,  is  $2, 996, 220. 14. 

AMOUNTS  APPROPRIATED. 


By  act  approved  August  30,1852   flC.i* 

By  act  approved  June  23. 1806   g&j  • 

By  act  approved  July  11. 1870   |£,iM 

By  act  approved  June  14, 1880   ^  >. 

By  act  approved  March  3, 18^1   \:xi<h 

By  act  passed  August  2,1892   •iTi.rt' 

By  act  approved  July  5, 1884    $i  ^ 

By  act  approved  August  f>,  18^6   £ttf 
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« 

Money  statement. 

Lmount  appropriated  by  act  of  August  11, 1868   $10, 000.  00 

f  Amount  (estimated)  required  for  annual  dredging   20, 000. 00 

j  Amount  that  can  be  protitably  expended  in  fiscal  yearending  June  30, 1890  20,000.00 
I  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
I     harbor  acts  of  18«6  and  1807. 


H  ix. 

IMPROVEMENT  OF  CHESTER  RIVER  AT  KENT  ISLAND  NARROWS,  MARY- 
LAND. 

Nothing  done  at  this  locality  siuce  1877. 

Chester  River  is  in  the  collection  district  of  Baltimore,  which  is  also  the  nearest 
port  of  entry,  at  which  the  revenue  collected  for  the  fiscal  year  ending  June  30, 1888, 
is  $2,996,220.14. 

:  AMOUNTS  APPROPRIATED. 

By  act  approved  March  3,  1873   $15, 000 

By  act  approved  Jane  23,  1874    5, 000 

By  act  approved  August  14,  187G   5, 000 

By  act  approved  June  18,  1878   3, 000 

Money  statement. 

July  1,  1887,  amount  available   $2,500.00 

July  1,  1888,  balance  available   2, 500. 00 


H  12. 

IMPROVEMENT  OF  CORSICA  CREEK,  MARYLAND. 

There  has  been  nothing  done  during  the  present  fiscal  year  for  want 
of  funds. 

The  original  project,  which  is  to  excavate  a  channel  100  feet  in  width 
at  bottom  and  8  feet  in  depth  at  low  water,  has  been  completed,  except 
for  a  distanco  of  2,300  feet  above  Hooper's  Landing,  where  the  width 
has  been  made  only  to  50  feet. 

The  amount  asked  for  the  fiscal  year  ending  June  30,  1890,  if  appro- 
priated will  be  applied  to  increasing  the  width  of  the  channel,  from 
Hooper's  Landing  to  a  point  2,300  feet  above,  to  100  feet  at  bottom  and 
making  the  depth  8  feet  at  mean  low  water. 

The  improved  channel  has  been  in  constant  use. 

Corsica  Creek  is  in  the  collection  district  of  Baltimore.  Baltimore  is  the  nearest 
port  of  entry,  at  which  the  amonnt  of  revenue  collected  during  the  last  fiscal  year 
was  $2,996,220.14. 

Money  statement. 

July  1,  1887,  amount  available   $19.49 

July  1,  1688,  amount  expended  during  tiscal  vear,  exclusive  of  liabilities 
outstanding  July  1,  18*7   19. 49 

Amount  appropriated  by  act  of  August  11,  1*-S   10,000.00 
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H  13. 

IMPROVEMENT  OF  CHOPTANK  RIVER,  MARYLAND. 

The  object  of  this  improvement  is  to  give  an  8-foot  low- water  navifv 
tion  to  Greensborough,  Md.,  by  dredging.  The  work  was  commeiKK 
in  1881.  At  the  close  of  the  fiscal  year  ending  Jnne  30,  1885,  a  chu 
nel  had  been  excavated  to  Greensborough  G  feet  in  depth  at  low  waif 
varying  in  width  from  47  feet  to  7.5  feet.  An  examination  of  the  chi 
nel  was  made  in  November,  188(5,  for  2$  miles  below  Greensboroap. 
and  it  was  found  to  be  considerably  tilled  in  by  washing  of  the  bant 

A  contract  was  made  after  due  advertisement  with  Mr.  Thoma- 
Morgan  in  December,  1886.    Very  little  work  had  been  accomplish 
under  the  contract  at  the  close  of  the  fiscal  year  ending  Jane  30.  l$< 
aud  operations  have  continued  during  the  present  fiscal  year  uudert* 
same  contract,  several  extensions  to  the  time  for  completion  havi^ 
been  granted.   The  result  of  the  work  under  this  contract  with  tb^ 
propriation  of  August  5.  1886,  is  as  follows:    Commencing  at  a  1 
13,450  feet  below  Greeusborough  and  working  towards  that  place.  1 
channel  25  feet  wide  and  8.5  feet  deep  at  low  water  was  excarair 
2,150  feet  in  length.    From  this  poiut  for  a  distance  of  4,390  feet.* 
depth  of  5  feet  at  low  water  was  found.   This  reach  was  passed  over 
dredge  where  there  was  less  draught  and  to  extend  the  navigable  ehu 
nel  to  Greensborough.    Commencing  again  at  the  upper  end  of  the  • 
foot  reach,  a  channel  25  feet  in  width  and  8.5  feet  deep  at  low  wafer 
was  excavated  568  feet :  from  thence  to  Greensborough,  6,342  feet,  i> 
channel  was  excavated  40  feet  wide  and  7  feet  deep  at  low  water,  and  - 
Greensborough  a  turning-basin  125  feet  long  and  100  feet  wide  in  aii<- 
tion  to  tbe  channel  width  was  excavated.   There  being  a  small  balaD ■* 
of  the  appropriation  available  after  completion  of  the  turning-basin,  & 
dredge  was  removed  downs-tream  to  the  5-foot  draught,  and  a  cut  4» 
feet  wide  and  7  feet  deep  at  low  water  excavated  694  feet  down  stream 

The  material  removed  from  the  40-foot  channel  proved  too  hard  fa 
the  first  dredge  put  on  the  work,  and  another  aud  larger  one  had  to  - 
furnished,  and  the  increase  in  width  was  necessary  to  float  this  dredg?- 
and  the  reduction  fn  depth  had  then  to  be  made  to  extend  the  work  t 
Greensborough. 

The  total  amount  of  material  removed  is  45,220  cubic  yards. 

The  material  from  the  25-foot  cuts  was  deposited  by  a  shute  80  fetf 
from  the  edge,  aud  from  the  40-foot  cut  by  a  long  boom  behind  the  ott 
dredge  bank. 

Operations  were  suspended  in  May,  1888,  owing  to  near  exhau- 
of  fuuds.   Au  examination  was  made  of  the  river  in  June,  1SSS.  iron 
Greeusborough  to  within  3,150  feet  of  Denton,  and  the  following  is  tb* 
present  condition :  With  the  exception  of  three  shoals,  over  which  then 
is  6  feet  of  water,  one  1,100  feet  long,  3,200  feet  above  the  bridge  a; 
Denton  ;  one  750  feet  long,  8,200  feet  above  the  same  place,  and  one  L23 
leet  in  length,  15,650  above  the  same  place ;  there  is  an  8-foot  low-w. 
navigation  18,200  feet  above  Dentou.    From  this  point  a  reach  exU' 
3,700  feet,  with  an  average  depth  of  5£  feet  at  low  water.    Crick  Mil 
Landing  is  at  this  shoal,  and  is  20,500  feet  above  the  bridge  at  Dentoc 
from  thence,  for  a  distance  of  4,000  feet,  there  is  an  8  foot  low-wafa 
navigation  ;  from  thence  to  Case's  Wharf,  at  Greensborough.  except 
five  shoals,  with  an  aggregate  length  of  2,500  feet,  over  which  there 
but  5  feet  of  water,  there  is  a  7-foot  low- water  navigation. 

Origiually  the  depth  of  water  between  Denton  and  (ireensboronj: 
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varied  from  2  feet  to  8  feet  at  low  tide.  A  full  description  of  the  river 
before  the  improvement  was  commenced  is  given  in  the  Annual  Report 
)f  the  Chief  of  Engineers  for  1880,  pages  634,  635. 

The  amount  asked  for  the  fiscal  year  ending  June  30, 1890,  if  appro- 
priated, will  be  applied  to  dredging  in  accordance  with  approved  proj- 
ect to  secure  an  8-foot  navigation  to  Greensborough. 

Since  the  improvement  a  steamer  runs  direct  to  Greensborough  from 
Baltimore,  and  another  from  Greensborough  to  Denton  connecting  with 
:he  Maryland  Steamboat  Company  from  Baltimore.  There  are  also  lour 
LOO-ton  schooners  and  a  number  of  smaller  ones,  which  run  to  Greens- 
borough from  Baltimore,  Philadelphia,  and  New  York.  The  large  ves- 
sels when  loaded  have  to  continue  the  use  of  lighters.  The  estimated 
value  of  the  commerce  on  the  river  is  about  $800,000.  The  estimated 
valae  saved  to  the  community  by  completion  of  the  improvement  is 
$54,000  annually. 

Chop  tank  River  is  in  the  collection  district  of  Baltimore.  Baltimore  is  the  nearest 
port  of  entry,  at  which  the  amount  of  revenue  collected  for  the  tiscal  vear  ending 
Jane  30, 1888,  is  $2,1)96,220.14. 

Money  statement 

July  1,  1887,  amount  available   $8,849.97 

July  1,  1888,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,  1887   8,849.97 

Amount  appropriated  by  act  of  August  11, 1888    7, 500. 00 


Amount  (estimated)  required  for  completion  of  existing  project   39, 500. 00 

Amount  that  can  be  profitably  expended  in  fiscal  vear  ending  June  30, 1890   20, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  9  of  river  and 
harbor  acts  of  18(16  and  1867. 


H  14. 

IMPROVEMENT  OF  NANTICOKE  RIVER,  DELAWARE. 

At  the  close  of  last  fiscal  year  work  was  in  progress  under  a  contract 
with  Frank  C.  Somers,  dated  January  14,  1887,  and  under  the  same 
contract  continued  in  the  fiscal  year  ending  June  30, 1888,  to  February 
19.    Little  had  been  accomplished  at  the  end  of  last  fiscal  year. 

The  following  is  the  result  of  the  work  with  the  appropriation  of 
August  5,  1886  ($10,000): 

Several  shoals  were  removed  from  the  turning-basin  at  Laurel,  and 
from  thence  to  the  Delaware  Railroad  Bridge,  a  distance  of  1,950  feet, 
a  channel  was  excavated  45  feet  in  width  and  5  feet  in  depth  at  low 
water.  At  the  county  bridge  the  width  was  increased  to  70  feet  for  a 
length  of  200  feet,  to  make  available  both  draw-spans  in  the  bridge. 

From  the  Delaware  .Railroad  Bridge  to  a  point  12,350  feet  down- 
stream, where  the  7-foot  curve  is  intersected,  the  channel  was  excavated 
to  a  width  of  50  feet  aud  6  feet  in  depth,  at  meau  low  water,  and  three 
bends  increased  in  width  to  00,  70,  and  GO  feet,  respectively.  A  cut 
was  also  made  through  0011108'  Bar,  about  one-half  mile  further  down 
stream,  600  feet  in  length,  50  feet  wide,  and  6  feet  deep  at  mean  low 
water. 

The  total  distance  dredged  is  11,900  feet  The  total  amount  of  ma- 
terial removed  is  61,747  cubic  yards. 
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The  citizens  of  Laurel  also  expended  between  $12,000  and  £13.000:: 
construction  of  wharves  and  dredging  in  front  of  them. 

Originally,  the  portion  of  the  river  improved  was  navigable  for  li^L 
ers  only.  There  is  now  a  6-foot  low- water  navigation  to  the  Delaw 
Railroad  Bridge,  and  from  thence  to  the  turning-basin  a  5-foot  lo* 
water  navigation. 

The  estimates  for  further  improvement  and  commercial  statistics.  >- 
under  head  of  Improvement  of  Broad  Creek,  Delaware,  of  these  report 

Money  statement. 

July  1,  1887,  amount  available   $8,  905 

July  1, 1888,  amount,  expended  during  fiscal  year,  exclusive  of  liabilities 

outstanding  July  1, 1887   8, 3K  - 

For  balance  of  statement,  see  money  statement  for  Broad  Creek,  Delaware. 


H  15. 

IMPROVEMENT  OF  BROAD  CREEK  FROM  ITS  MOUTH  TO  LAUREL,  DELA- 
WARE. 

The  act  approved  August  5, 1SS6,  appropriated  $10,000  for  "Impcm 
ing  Nanticoke  River,  Delaware,  continuing  the  improvement  uptoaL*. 
near  the  town  of  Laurel,  Del.,"  and  under  the  head  of  "  Improvemet. 
of  Kanticoke  River,  Delaware,"  is  stated  the  condition  of  the  work  ao» 
the  progress  made  during  the  fiscal  year  ending  Juue  30, 18S8. 

The  amount  that  can  be  profitably  expended  during  the  fiscal  ywr 
ending  Juno  30, 1890,  is  $10,000,  and,  if  appropriated,  will  beapplied  to 
increasing  the  width  and  depth  to  50  feet  and  7  feet,  respectively. 

Congress  has  passed  an  act  requiring  the  Delaware  Railroad  Compar.;- 
to  place  a  draw  in  its  bridge  at  Laurel,  which,  when  completed,  will  i> 
a  great  advantage  to  navigation  by  permitting  all  vessels  to  reach  ;k 
turning-basin. 

There  has  been  no  change  in  the  commercial  statistics  since  the  l.i> 
aunual  report,  but  the  facilities  for  navigation  have  been  greatly  in 
creased. 


Broad  Creek  is  in  the  collection  district  of  Delaware.    Wilmington  is  the 
port  ofentrv,  at  which  the  amount  of  revenue  collected  for  the  fiscal  veareo-i::- 
June  30,  1888,  is  $6,G54.74. 

AMOUNTS  APPEOPBIATKD. 

By  act  approved  June,  14,  1880   $,',(*> 

By  act  approved  March  3,  1881   10, OK 

By  act  passed  August  2,  1882   a, to. 

By  act  approved  August  5,  1686   10,  «r 

Money  statement. 

Amonut  appropriated  by  act  of  August  11,  1888   $5,uu0.iC 

{Amount  (estimated)  required  for  completion  of  existing  project   27,  GOO.  ■> 

Amount  th  at  can  be  profitably  expended  in  fiscal  year  endin  g  June  30, 1690    10, 000.  * 
Submitted  in  compliance  with  requirementsof  sections  2  of  the  river  and 
harbor  acts  of  1866  and  1867. 
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H  16. 

IMPROVEMENT  OF  WICOMICO  RIVER,  MARYLAND. 

There  were  no  operatious  during  the  fiscal  year  ending  June  30, 1888. 
here  Las  been  no  work  since  1885,  at  which  time  the  project  was  com- 
leted.   The  Channel  has  been  in  constant  use. 

Full  commercial  statistics  and  the  benefits  to  commerce  and  naviga- 
on  were  given  in  last  annual  report.  There  has  been  no  changes  since 
ten. 

Wicomico  River  is  in  the  collection  district  of  the  eastern  district  of  Maryland, 
rintield  is  the  nearest  port  of  entry,  at  which  the  amount  of  revenue  collected  during 
_ie  last  fiscal  year  is  $  . 

AMOUNTS  APPROPRIATED. 

V  act  approved- 
June  10, 1872    $:»,  ooo 

March  &  1873   5, 000 

June  24, 1874    5,000 

March  3,  1875   5,000 

August  14,  1876    5,000 

June  18. 1878    5,000 

March  3,  1879   3, 0O0 

Jane  14. 1880    5,000 

March  3,  1881   2,000 

July5,  1884   10.000 

Money  statement. 

uly  1,  1887,  amount  available   $1,372.80 

nly  1,  1888,  balance  available   1,372.60 


H.  17. 

MPHOVEMENT  OF  UPPER  THOROUGHFARE,  BETWEEN  DEIL'S  ISLAND 

AND  THE  MAINLAND,  MARYLAND. 

There  has  been  no  work  at  this  locality  during  the  fiscal  year,  the 
noney  available  being  inadequate  to  commence  operations. 

The  project  is  to  dredge  a  basin  with  an  approach  to  deep  water  and 
•oustruct  a  breakwater  to  protect  it  from  tilling,  the  object  being  to 
provide  a  harbor  of  refuge  for  small  vessels,  and  a  place  at  which  steam- 
ers can  stop  and  bring  the  people  and  their  abundant  crops,  from  land 
find  water,  into  quick  communication  with  the  markets  of  Baltimore  and 
Philadelphia. 

Tbis  improvement  is  in  the  collection  district,  of  the  eastern  district  of  Maryland 
Criaflcld  is  the  nearest  port  of  entry.   The  amount  of  revenue  collected  there  for  the 
last  fiscal  year  is  $  . 

AMOUNT  APPROPRIATED. 

By  act  passed  August  2,  1882   $,',000 

Money  statement. 

July  1,  1887,  amount  available   $4,009.91 

July  1,  1888,  balance  available   4,669.91 

f  Amount  (estimated)  required  for  complet  ion  of  existing  project   15, 000. 00 

I  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1890   15, 000. 00 
1  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
I    harbor  acts  of  1866  and  1867. 
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H  18. 

IMPROVEMENT  OF  POCOMOKE  RIVER,  MARYLAND. 

A  survey  was  made  of  this  river  in  1884  and  the  project  for  impror 
ment  submitted  contemplated  making  a  cut-off"  through  the  low  neck 
land  forming  four  abrupt  bends  just  below  Snow  Hill,  Md.,  which  m 
dered  navigation  both  difficult  and  dangerous. 

The  channel  to  be  80  feet  wide  and  7  feet  deep  at  mean  low  wat<" 
The  cut-off  to  be  1,100  feet  in  length.   The  right  of  way  was  given  tk 
United  States  free  of  cost.   The  work  was  advertised  in  August, 
and  a  contract  was  made  with  the  Atlas  Dredging  Company,  the  low** 
bidder. 

Owing  to  ice  and  extreme  cold  weather  the  contractor  was  unable  , 
commence  work  before  the  spring  of  1888.  The  contract  price  ben; 
much  less  than  the  estimate,  it  was  recommended  and  approved  to  & 
ply  the  balance  of  the  available  funds  to  the  removal  of  seven  shok- 
below  the  cut-off  and  excavating  a  turning-basin  at  Snow  Hill. 

The  work  was  begun  in  April,  1888,  and  completed  by  the  end  of  tl- 
nscal  year.  In  accordance  with  the  above  project  53,386*  cubic  yards  « 
material  were  removed.  There  is  now  a  good  7-foot  low-water  navip 
tion  to  Snow  Hill,  the  head  of  navigation. 

Poconioke  River  is  in  the  eastern  district  of  Maryland.  Crisfield  is  the  nearest  pi 
of  entry,  at  which  the  amount  of  revenue  collected  during  the  last  fiscal  year  isf — — 

AMOUNTS  APPROPRIATED. 


By  act  approved- 
June  If,  1878   $10, Ort 

March     1879   2,5ft 

August  5,  1886   

Money  statement. 

July  1,  1887,  amount  available   $8, Ot*"1. 

July  1,  1888,  amount  expended  during  tiscal  year,  exclusive  of 

liabilities  outstanding  Julv  1  1887   $4, 132.41 

July  1,  1886,  outstanding  liabilities  :   2,645.10 

— — — —     6, 777.  II 


July  1,  1888,  balance  available   1,22±4« 


Abstract  of proposals  received  and  opened  September  28, 1887,  at  12  o'clock  noon,  bj  Gt***" 
William  F.  Smith,  United  States  agent,  for  dredging  in  PocomoU  River,  Maryland. 


George  W.  Parens.  Saliaburv.  Md  

National  Dredging  Company,  Wilmington,  Del 


American 
Frank  C 
Atlaa  Dredging 


i  Dredging  Company,  Philadelphia,  Pa  . 

Somen*.  Philadelphia,  Pa  

•dging  Company,  Wilmington,  Del  


Price!*' 
cubic  TfcM 


In  30  daya. 


Dec.  1,1*87 
Dec.l5.1f>87 
Dee.  1.1S87 


Pr  o  ■testa 

with  vigor 
until  com- 
pleted. 
Feb.  1,  1888 
JnneJ5,188S 
May  1.  1«<8 
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H  19. 

: MOVING  SUNKEN  VESSELS  OR  CRAFT  OBSTRUCTING  OR  ENDANGER- 
ING NAVIGATION. 

-At  the  close  of  the  last  fiscal  year  a  contract  bad  been  made  with  Mr. 
1  ward  T.  Veasey,  of  Lewes,  Del.,  under  provision  of  section  4  of  the 
t  of  June  14, 1880,  for  the  removal  of  the  wreck  of  the  steam  pro- 
filer J.  I.  Van  Doren  from  the  Broadkiln  River,  Delaware. 
The  work  was  begun  promptly  and  completed  by  the  20th  of  July, 
;S7,  at  a  total  cost  of  $242.13. 
The  wreck  was  of  no  value. 
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